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ANSWERS

1 Number

page 2 Exercise 1

1. 791 2.
6. 1-22 7.
11. 26-7 12.
16. 2-176 17.
21. 360 22.
26. 1620 27.
31, 200 32,
36. 0-01 37.

page 2 Exercise 2

1. 20
3. 624+ 7% + 427 = 43%
4. (a) 54 x 9 =486

5. 5, 28; total 32 T

page 4 Exercise 3

1145 2.

6. 7.
11. 4% 12.
16. 155 17.
21 13 22,
% @1 5,2 ®
27. (a) 1 (b)
28. 5 29.
page 5 Exercise 4

1. 0:25 2.

6. 0-375 7.
11. 0-6 12.
16. 0-45 17.
21, 2-1875 22.
26. - 27.
31 4 32,
36. 155 37.
41. 0-58 42.
46. 0-16 . 47.
51 L, 0705, 0-71

22.22 3. 7.372
1-67 8. 1.61
3.86 13. 0.001
0-02 18. 0-0001
34000 23. 18
g8 28. 1200
0-804 33. 08
184 38. 20

2. 256; 65536

. (066
. 16-63
14.
19.
24.
29.
34,
39.

1-56
7-56
0-74
0-00175
0-077
0-099

224 e+ P+ [x(x 4+ DP = (x* + x4 1)

(b) 57 x 8 = 456

12 units long, marks at 1, 4, 5 and 10

i 3. 14
15 8. 3
12 13. &
11 18. 23
i 23. 2
13 ORbET O
3 © % (@
9 30. same
0-4 3. 08
09 8. 0625
0-83 13. 0-285714
12 18. 2-625
2285714 23. 2.857142
1 28. 2
3 33. 4
2

31 38. 2
1-42 43. 0-65
3.64 48. 0-60

52. 2, 0:3, £

8 21
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L% G’\g
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. 075

9.
14.
19.

24,
29,
3,
39.
44,
49.

0-416
0-428571
2.3

3.19

10.
15.
20.
25,

10.
15.
20,
25.

30.
35.
40,
45,
50.

. 466.2
10.
15.
20.
23,
30.
35.
40.

24-1
0-0288
0-7854
2.34
13.2
0-0009

(©) 52x2=104,57Tx2=1140or 58 x 3 =174
11. 37

[vn Tl
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(3]
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11
100000
0-07

2 4
7,03, 5



Answers 389

page 6 Exercise 5
1. 3,11, 19, 23, 29, 31, 37, 47, 59, 61, 67, 73

2. (a) 4, 8, 12, 16, 20 (b) 6, 12, 18, 24, 30 (c) 10, 20, 30, 40, 50
(d) 11, 22, 33, 44, 55 (e) 20, 40, 60, 80, 100
3, 12 and 24 4. 15
5.() 1,2,3,6 () 1,39 () 1,2, 510,
(1,35 15 e 1,2,3,4,6,8,12,24 () 1,2, 4,8,16,32
6. (a) rational (b) rational (c) irrational  (d) rational {(e) rational (f) irrational

(g) rational (h) irrational (i} irrational () rational (k) rational () irrational
7. (a) Yes. Divide by 3, 5, 7, 11, 13, (i.e. odd prime numbers < /263)

(b) No

(c) Prime numbers < /1147
8. 2,3,5,41, 67,89

page 6 Exercise 6

1. 18, 22 2. 30, 37 3. 63, 55 4. -7, -12 5. 21, 27 6. 2, =5
7. 16, 22 8. 16, 32 9. 25,15 10. —4, —10 11. —4, -3 12, 74,33
13. 1, § 14. 2, % 15. 32, 47 16. 840, 6720 17. 5, —1 18. 2, 1

page 7 Exercise 7 v
1. Rational: (\/ﬁ)z; 3-14; —132; 37 4374 2,235

2. (a) A4, B4l (b) A rational, B irrational (c) Both rational (d) B

3. (a) 6moem, irrational (b) 6cm, rational (c) 36cm?, rational
(d) 9mem?, irrational (€) 36 —9mcm?, irrational

7. (a) No (b) Yese.g. VB xv2=4

page 8 Exercise 8§
1. (a) 2n (b) 100 (c) 3n (d) 11n () 100n () #* () 10" (h) »*

2.7 +4 3.5 4. 2" 5. n(n+2) 6 — 7. Tn 8.
. n+1
9.% 10. 712 g 4n—1 122043 13.9-2n  14.4n-9
43 n

page 9  Exercise 9

1. (2) 8 (b) 817 () 8-17 2. (a) 20 (b) 19-6 (© 19-62
3. (a) 20 (b) 20-0 (c) 20.04 4. (a) 1 (b) 0-815 (c) 0-81
5. (a) 311 (b) 311 () 311.14 6. (a) 0 (b) 0:275 (c) 0-28
7. (a) 0 (b) 0:00747  (c) 0-01 8. (a) 16 (b) 15-6 () 1562
9. (a) 900 (b) 900 (©) 90012 10. (a) 4 (b) 3-56 (c) 3-56
11. (2) 5 (b) 5-45 (c) 545 12. (a) 21 (b) 210 () 2096
13. (2) 0 () 00851  (c) 0-09 14. (a) 1 (b} 0-515 () 0-52
15. (a) 3 (b) 3-07 () 307 16. 57 17. 08 18. 112
19. 0-1 20. 0-0 21. 111 '

page 10 Exercise 10

1. 195-5¢cm 2. 36-5kg ' 3. 3-25kg : 4. 95-55m 5. 28-65s-
6. (ay 1.5,2:5 (b) 2.25, 2.35 (c) 63.5, 645 (d) 13-55, 13.65

/




390  Answers

7. 8B
10. (a) 165 <m < 175

(€) 2:035 < v < 2:045

() 0-65<m <075
11.

page 11  Exercise 11
1. (a) 7-5, 8-5, 10-5cm
3. {a) 7 b)5
4. (a) 13
5. (a) 10-5 (i) 43
7. 56.cm’

page 12 Exercise 12

1. 70-56 2.
6. 1068 7.
11. 24 12.
16. 56 17.
21. 210-21 22,

page 13 Exercise 13

1. 4 x 10° 2.
6. 3-8 x 10 7.
11. 7 x 1073 12.
16. 1 x 1072 17.
21. 5-1 x 108 22.

page 14 Exercise 14

1, 1.5 x 107 2.
6. 4x107° 7.
11. 8 x 10° 12.

16. (i) 9 x 107, 4 x 10
17. 50 min 18.

page 15  Exercise 15

1.1:3 2.

6. 1:0375 7.
11. 0-8:1 12.
16. $18, 27,872  17.
19, £39 20.
22.5:3 23.
27. 12 28.

page 17 Exercise 16

1. $1-68
6. 119¢g

2.
7.

8. C 9.(a) Not necessarily (b) lcm
{b) 2555 <d <255 (c) 235<i<245 (d) 0-335 £ m < 0-345
Hh 1195 < x<12:05 (g) 8135 T <8145 (h)025< M <035

() 51500 < n < 52500

No, max. card length 11-55cm, min. envelope length 11-5cm

(b) 26-5¢cm 2. 46-75cm®
{c} 10 (d) 4 (e) 2 s ® 2 (h) 24
(b) 11 (c) 3 (d) 125
6. (i) 13,11 (i) 3,1 (i) 08, 0-6
8. 55.7
118958 3, 451.62 4. 336788 5. 0-6174
19-53 8. 189144 9, 38.72 10. 0-00979
11 13. 41 " 14, 89 15. 4.7
0-0201 18. 301 19. 13 20. 0-31
294 23, 282.131 24, 35 25, 242
5% 107 3. 7 x 10* 4. 6 x 10 5 24x10°
4.6 x 10* 8. 46 x 10 9. 9x10° 10. 2-56 x 10°
4x107* 13. 3.5% 107° 14. 421 x 107! 15. 5.5 x 1073
5.64 x 10° 18. 1.9 x 10/ 19. 1.1 x 10° 20. 1.67 x 107%
2.5 % 10710 23, 6:023 x 102 24, 3 x 10" 25. $3.6 x 10°
3 x 10° 3.28x 1072 4. 7x 107° 5.2 x 10°
9x 1072 8. 66 x10°% 9. 35x 1077 10. 1 x 10716
7-4% 1077 13.¢c,a, b 14. 13 15. 16
(i) 1x 108, 4 x 107

6 x 10? 19. (a) 20.5s (b) 63 x 10" years
1:6 3.1:50 4, 1:16 5.1:075
1:25 8.1:8 9, 24:1 10. 2:5: 1
002 :1 13. $15, $25 14. $36, $84 15. 140m 110m
15kg, 75kg, 90kg 18. 46 min, 69 min, 69 min
18 kg, 36kg, 54kg, 72kg 21. $400, $1000, $1000, $1600
$200 24, 3:7 25. 1x 26. 6
$120 29. 300g 30. 625
$84 3. 6 days 4. 21 litres 5. 60km
$68-40 8. 21 weeks 9. 80c 10. (a) 12; (b) 2100

|



11. 4 12. 5-6days 13. $175 14, 540°
16. 190 m 17. 1250 18. 11-2h 19. 57-1 min
21. 12days
page 18 Exercise I7
1. {(a) €18-60 (b) £44.10 (c) $202 (d) €1-40
2. (a) $537.63 (b) 3396825  (c) $8-06 {d) £3000 (e) $124
3. £3-39 4. Cheaper in UK by $2 5. $35333
6. Britain £15000, USA £16 306, France £18 579 7. €752.69
page 20 Exercise 18
1. (a) 70m (b) 16m (¢) 3-55m
2. (a) Scm (b) 3-5cm (c) 0-72cm
3. (a) 450000 cm (b) 4500 m (¢) 4-5km
4, 12.3km 5. 471km 6. S0cm 7. 64cm
page 21  Exercise 19
1. 40m by 30m; 12cm?; 1200 m? 2. 1m?, 6m? 3. 0-32km?
5: 150 km® 6. 0-75 hectares 7. 240em? 8. 1:50000
page 22 Exercise 20
1@} ® £ © % @ %
2. (a) 25% (b) 10% (c) 871% (d) 333 % (e) 2%
3. (a) 0:36 (b) 0:28 {c)y 0-07 (d) 0-134 {e) 06
4. (a) 45%; 1; 0-6 (b) 4%; -&; 0-38 (¢} 11%; 0-111; %
5. (a) 85% (b) 77.5% (c) 23-75% (d) 56% () 10%
page 23 Exercise 21
L. (a) $15 (b) 900 kg {c) $2-80
2. $32 3. 13.2¢ 4, 52-8kg
5. (a) $1.02 (b) $21-58 {c) 32.22
6. $243.28 7. $26:182 8. 96:8% 9. 77-5%
11. 200 12, 29000 13. 500 cm 14. $6:30
16. 325 17. $35.25 18. $8425-60

page 25  Exercise 22

L. (a) 25%, profit
(e) 30%, profit

2. 28% 3.

7. (a) 850

8. $500 9.
13. 14-3% 14.
page 26  Exercise 23

1. (a) $216
2. $2295, $9045

(b) 25%, profit
(f) 7-5%, profit

{c} 10%, loss
(g) 12%, loss

44 5% 4. 46:9% 5. 12%
(b) $450 (c) §800

312 10. §5 11. 60c

20% 15. 8:11 16. 21%
(b) $115-50 (c) 2 years
3. 7:5%

(e) 8-63rials

Answers 391

15. §1-20
20. 243 kg

(F) 0-27 dinars
(f) $200

(d) 108-5m
(d) 2.86cm

8. 525¢cm

4. 50cm?
(f) 31%
(f) 0.875

(d) 0:3; 32%; +
) 37.5%

() 125

~ (d) 80-53

10. $7148
15. 400 kg

{d) 20%, profit
(h) 54%, loss
6. 5%
(d) $12.40
12. $2200
17. 20%

(d) 5 years




392 Answers

page 27 Exercise 24
1. {a) £2180 (b) £2376-:20  (c) £2590-06 2. (a) £5550 (b) £6838-16 () £8425.29

3. £13107:96 4. (a) £36465:19 (b) £40202-87

5. (a) £95400 (b) £107 191 (c) £161176

6. (a) £14033 (b) £734 (c) £107946

7. £9211-88 8. 8 years 9. 12 years 10. 13 years 11. £30000 at 8%

page 29  Exercise 25

1. (@ 2%h (b) 31+ h {c) 755 (d) 4h
2. (a) 20my/s (b) 30m/s (c) 83im/s (d) 108 km/h (&) 79-2km/h
(f) 1-2cm/s {g) 90m/s (h) 25mph (i) 0-03 miles per second
3. (a) 75km/h (b) 4-52km/h (c) 7-6m/s (d) 4 % 10°m/s (e) 2:5 x 10°m/s
(f) 200km/h (g) 3km/h
4, (a) 110000 m (b} 10000m {c) 56400m (d) 4500m (e) 50400m
(f) 80m (g) 960000 m
5. (a) 3-125h {b) 76-8 km/h 6. (a) 445h (b} 23-6 km/h
7. 46km/h 8. (a) 8m/s (b) 7-6m/s (c) 102:63s (d) 7-79m/s
9. 1230km/h 10. 3h 11. 100s 12. 11 minutes 13. 600m
14. 531 s 15. Scm/s 16. 60s 17. 120 km/h
page 30 Exercise 26
1. £, 0-28, 28%; %, 0-64, 64%; 32,0625, 621 % 2. 1244m
3. 3-08kg 4. 56} km 5. 820 6. A
7. (a) 19:17 (b) 23:49 8. $30 9. 132
page 31 Exercise 27
1. 108 x 10°km 2. 167 days 3. 3h 21 min 4. 17
5. (a) $4.95 (b) 25 {c) $11.75 6. 30 g zinc, 2850 g copper, 3000 g total
page 32 Exercise 28
1.2:1 2, (a)y 9-85 {b) 76-2 (c) 223512 (d) 16781
3. 252000 4. (a) 8 {b) 24 (c) 8 (d) 8
5. 0-18s 6. 5140 7.5 8. THIS IS A VERY SILLY CODE 9. 29

- page 34 Exercise 29

1. 3-041 2. 1460 3. 0-03083 4. 4798 5. 130-6
6. 0-4771 7. 0-3658 8. 37.54 9. 8-000 10. 0-6537
I1. 0-03716 12. 34.31 13. 0-7195 14. 3-598 15. 0-2445
16. 2-043 17. 0-3798 18. 0-7683 19. —0-5407 20. 0-07040
21. 2-526 22, 009478 23. 0-2110 24, 3-123 25, 2:230
26. 128-8 27. 4-268 28. 3-893 29. 0-6290 30. 0-4069
31, 9-298 32. 0-1010 33. 0-3692 34. 1-125 35. 1-677
36. 0.9767 37. 0-8035 38. 0-3528 39, 2.423 40. 1-639
41. 0.0004659 42. 0-3934 43, —0-7526 44. 2-454 45. 40000
46, 0-07049 47. 405400 48. 471-3 49. 20810 50. 2-218 x 10°

51. 1237 x 1072 52, 3.003 53. 0-03581 54, 47.40 55. —1748



56.
61,
66.

Answers 393

001138 57, 1757 58, 0-026 35 59. 0-1651 60. 5447
0-006 562 62. 0-1330 63. 0-4451 64. 0-03616 65. 19-43
1.206 x 107 67. 5595 x 10'*  68. 1-022x 10°®  69. 0-01922 70. 0-9613

page 38 Revision exercise 1A

1.
2.

6.

8.
10.
12.
15,
17.
19.
20.
22,

25,
26.
27.
28.

(a) 185 (b) 150 (c) 40 (@4 (e) 24 (f) 2

128 cm 3.2 4. % 5. (a) 0-0547 (b) 0-055 (c) 5-473 x 1072
1-238 7. () 3x 107 (b) 3.7 x 10*. (c) 27 x 108

(a) $26 (b 6:5 © 6 9. $75

(a) () 572% (i) 871 % (b) 40% () 80¢c 11, 5%

(a) $500 (b) 371 % 13. £357-88 14. 3.05

(a) 2-4km (b) 1km? 16. (a) 300m (b) 60cm (c) 150 cm?
(a) 1:50000 (b) 1:4000000 18. (a) 22% (b) 20-8% (c) $240

() (i) 7m/s (ii) 200 m/s (i) 5m/s (b) () 144km/h (i) 2-16 km/h
(a) 0-005m/s (b) 1-6s {¢) 172-8km 21. 331 km/h

(a) 3 (b) 10 © 1,9 (1,8 () m=3,n=9
)p=1,g=3r=95=81=10 23. About 3 24. 2.3 % 10°

(a) 600 (b) 10000 © 3 (d) 20

(a) 0-5601 (b) 3-215 {c) 0:6161 (d) 0-4743

(a) 0-340 (b) 4-08 x 1078 {c) 649 (d) 0-119

33-1%

page 41  Examination exercise 1B

1. 17 :40 2. §570 3.(a) = (b) < 4. (a) Skm (b) 150 hectares
5. (a) 82%, v0-64, 5 (b) 0:0083 6. (a) (i) 18000 children (ii) 96000 people
6. (b) 35000 women (c) (1) 5760 boys, 6240 girls (i) 10-72 years
7. (a) $750 (b) () 2-5x+ 5000 —x) =905 (i) x =38 (cy (1) $6300 (ii) $105
8. (2) $4250 = -2 x $17000 (b) $4800 © @) 2% x (20000 —x) (i) $3500
9.(a) 135=3x3x3x5210=2x3x5x71120=2°x5x7
® @ 5 e (iil) 210 and 1120
©a=1,b=9c=6d=3,e=5f=4,g=2h=17,i=8 '
10. (a) 121 (b) (n+ 1) 11. (a) -1, V36 (b) v2, V30
12. frﬁs’i 13. 66-7% 14. () 50-3% (b) (i) 4710000 (i) 7-087 x 10°
2 Algebra 1
page 45 Exercise 1
1. 13 2. 211 3. 12 4. 31 5. —66 6. 61
7. 91 _ 8. -35 9. 187 10. -9 11. -3 12, 3
13. -2 14. —14 15. -7 16. 3 17. 181 18, —2.2
19. 8.2 20, 17 21. 2 22. -6 23, —15 24, —14
25. -2 26. —12 27. 80 28. —13-1 29, —4.2 30. 124
3. -7 32, 8 ©33.4 34. —10 35. 11 36. 4
37. =20 38. 8 39. -5 40. —10 41. -26 42. -21




394  Answers

43. 8 44,
49, 0 50.
55. -850 56.

page 46 Exercise 2

1. -8 2.
7. 49 8.
13. —4 14.
19. —0.01 20.
25. -20 26.
31. -6 32.
37. -2 38.

page 46 Exercise 3

1. —10 2.
7. -3 8.
13. —30 14.
19. 3 20.
25. —4 26.
31 -3 3
37. —2.4 38,
43. 60 44,
49. —43 50.

page 46 Exercise 4

1. 21 2.1
800 8. ac+ab—d*

page 45 Exercise §

1.7 2,13
9. -3 10. 37
17. -30 18. 16
28, -5 26. 3
33. 4 34, -3

page 49  Exercise 6

1.9 2.
7.1 8.
13. -23 14.
19. -7 20.
25. 6 26.
31. 19 32
37. 36 38.

43. 5 44,

1
-21
4
28
~12
8
0-0002
~26
—42
L
2
1
14
24
16
48
1
—180
—2.5
L
16
62
3. 13
11. 0
19. —10
27. 4
35. -9
27 3.
6 9.
3 15.
13 21.
0 27.
8 33.
-12 39.
31 45,

45.
51.
57.

15.
21.
27.
33.
39.

15.
21.
27.
33.
39,
45.

—20-2
—0-1

12

70
121
—700
—0-4

. 12

—28
-1
93
-1

—32

3. 396

9. vr—p+yg

12. —4

4. 22

20. 0

28. -8

36. 4

4
2

46. —50 47, —508 48. —29
52. —4 53. 67 54, 1
58. —4 59, —12 60. —31
4, 24 5. 18 6. —35
10. 9 11. —4 12. 4
16. —7 17. & 18. -2
22. 6 23, —600 24, —1
28. 18 29. —1000 30. 640
34. —0-4 35. —200 36. —35
40. —90
4. —28 5. —2 6. 16
10. 4 1. -1 12. 9
16. —2 17. =30 18. 7
22. 2400 23. 10 24. 1
28. 0 29, -8 30. 170
34. 0 35. 15 36. 5
40. —994 41, 2 42, —48
46. 0 47. —0:1 48. —16
4. 650 5, 638 6. 9 x 10" 7.
10. 802; 4n+2 11. 20+ 6
5.1 6. —1 7. 18 8. —4
13. -7 14, =2 15. =3 16. —8
21. 7 22. -6 23. =2 24, -7
29, —2 30. 2 31. 0 32. 4
4. 16 5. 36 6. 18
10. 8 11. -7 12. 15
16. 36 17. 144 18. -8
22. —16 23. 84 24, 17
28. -5 29, 17 30. —14
34. 16 35. —16 36. 12
40. 11 41, 23 42. —26



page 49 Exercise 7

1. —20 2. 16 3. —42 4. —4 5. —90

7. -2 8. -8t 9, 4 10. 22 11. 14
13. 1 or —1 14. /5 15. 4 16. —64 17. 54
19. 40or —4  20. 312 21. 45 22. 22 23. 14
25, —7 26. 1 or —1 27. 901 28. 30 29. -5
31, -7 32. -3 33. 7 34, -2 35. 0
37.60or—6 38 20r -2  39.26 40. -9 41. 31
43. 4 44, 2% 45, 31 46, —21 47, —13
49. 11 50. —
page 51  Exercise 8

1. 3x 4+ 11y 2. 2a+ 8b 3. 3x+2y 4, 5x+5

6. 3— 9y 7. 5x -2y —x* 8 2x*+3x+5 9. —10y
1L 7+7a~78  12. 5% 13,12, 14,23

a x y
6. L_2 17. 2 + 36 18 - 19. 7x% — 3
2 x a 4 _
21, x* 4+ 5% 22, —12x* - 4p® 23, 5x — 11x? 24, %
X

26. 12x -7 27. 3x+4 28. 11— 6x 29. —5x —20
31. 3x% — 5x 32. x—4 33. 5x2 4 l4x 34, —4x® —3x
36. a+9 37. ab+4a 38 y* +y 39, 2x —2
41. x4 42, 7x+ 5y 43, 4x% —11x 44. 2x% 4+ 14x
46, 12x+ 12 47. dab — 30+ 14b 48, 2x — 4
page 51 Exercise 9

L x*44x+43 2. x°+5x+6 3. 9749y +20

5 x*+3x—10 6. x> —5x+6 7. a* —2a—35

9. x*-9 10. & — 121 11 2x* —5x -3
13, 22—y — 3 14. 495° — 1 15. 9x* — 4
17. 3x% 4+ Txy + 2p? 18. 6b° - bc — * 19. —5x% 4+ 16xy — 3y*
21 2x* +2x — 4 22. 6x* +3x—9 23. 24p° + 4y — 8
25. 4c” — 1607 26. x° —3x? 4+ 2x 27. 8x> - 2x
29, x* 4+ x%y + x%z + xyz 30. 3za® + 3zam — 6zm®
page 52 Exercise 10

1. x24+8x+16 2. x* +dx+ 4 3. x—4x+4

5.y — 10y +25 6. 9y* + 6y 41 7. %2 +2xy +y°

9. a* — 2ab + b 10. 42 — 12ab+ 95 11 3x* +12x + 12
13. 9x* + 12x + 4 14. o* — 4ab + 4b° 15. 2x% 4+ 6x -5
17. 5x* +8x+5 18, 2y% — 14y + 25 19. 10x—5
21, —10p+5 22, 3x2 —2x—8 23. 2x2 +4x — 4
page 53 Exercise 11

1.8 2.9 .7 4, 10

6. 10 7. 11 -1 9. —1

4.

8.
12.
16.
20.
24,
28.

-

20,

25.

30.
35.
40,
45,

Answers

6. —160
12. 50or -5
18.
24,

30. 74
36.
4. -3
48.

.9+ x-
10.

15.

32>+ 2a
3m

X

2x?

Sx+2

Tx — 2x?
5+ 8
6x+3

32 —dy +1

x2+x— 12

2 +7z— 18
3x2-2x—8
6a* + 5ab + B* .
1552 + ab — 24°
6x% — 10x — 4
3y% + 37 — 18y

Ax? x4

. 4x? + dxy + 3?
12,
16.
20.
24,

9 — 6x + x?
2x% 4 2x+ 13
—8x+8 .
—x%— 18x 415

Wl Lo

10.

395

-




396  Answers

11. 35

16. 24

21, 10

26. —15

31. 1

36. 2

41. 1

46. 1-1

page 54 Exercise 12
1 -13 2.
7. -% 8.
13. 4 14.
19. 4 20.

25.3 26.

31. 10¢ 32.

37. 2;—? 38.

page 54 Exercise 13
1}
6. 11

11, ;

16. &

page 56  Exercise 14
1.1 2.1
9. -7 10. —7%
17. 13 18. 4%
25. 63 26. -3
33 4 34, 3

41. & 42. 1

L=1

page 58 Exercise 15

1. 91, 92, 93
5. 124

9. 1%, 132
13, 5cm

17. 45°, 60°, 75°
21. 5,15, 8

24, 48, 12

28. 14

12. 130 13. 14 14. 2
17. 3 18 11 19. 3
22, 27 23. 20 24, 18
27. % 28. 0 29. 1000
32. -7 33. -5 34, 1%
37 -5 38. -3 39. —1%
42. 3% 43, 2 44, —1
47. —1 48. 2 49, 2%
2 3. -3 4. —1 5.
~34 9.1 10. —4 11.
3 15.23 16, - % 17.
—11 21. —7% 22,14 23.
6 27.2 28. 3 290.
5 332 34. -1 35.
% 39. 14 40. 15
2. -3 3. 4 4. -7%
7. -1 8. 0 9. 1

12. 0 13. —§ 14. 15
17. 4cm 18. 5m 19. 4

3. 12 4. -3 5.5 6. —2

11. 2 12. 3 13, 4 14. -2

19. 10 20, 24 21. 2 22. 3

27. 0 28. 3 29. 0 30. 1

35. % 36. -1 37. 1 38. 1

43, 2 44. —% 45, 2 46. 3

2. 21, 22, 23, 24 3. 57, 59, 61
6. 121 7. 112

10. 31 cm 11. 12cm

14. 7ecm 15. 184,274

18. 5 19. 6, 8

22. 59% kg, 64% kg, 72% ke

25, 40, 8 26. 6

20, $45, $31 30. $21-50

7.
15.
23.
31.
39.

6

12.
16.
20.
23.
27.

15. 34

20, —14
25.
30.
35.
40.
45.
50.

6
12. 5
18. i
24. 6
30. 3
36.

10. —12

15. 12

16. 3
24.
32 3

40. — 4

. 506, 508, 510
. 81,412

20
20°, 60°, 100°
12, 24, 30
24,22, 15
168-84 cm®



page 61  Exercise 16

Answers 397

1. $3700 2.3 3.1im 4. 80°, 100° 5. 30°, 60°, 90°, 120°, 150°, 270°
6. 26, 58 7. 2km 8. 8km 9, 400m 10. 21 ' 11. 23
12. §3600 13. 15 14. 2km 15. 7, 8,9 I16. 2,3,4,5
page 63 Exercise 17
Lx=2y=1 2.x=4,y=2 3.x=3y=1 4. x=-2,y=1
5. x=3,py=2 6. x=5y=-2 T.x=2,y=1 8. x=5y=3
9. x=3,y=-1 10, a=2,b=-3 1l.a=5b=1 12. a=1,6=3
13.m=%1,n=4 14, w=2x=3 15. x=6,y=3 16, x=4%,z=-3
17.m=14,n=1 18. c=1%,d=-21
page 63 Exercise 18
1.1 2. -3 3.2 4, 15 5. —12 6. -3
7. -2 8. —11 9. —21 10. 1 11. 0 12, 15
13. 10 14. 3 15. 6 16. —11 17. 2 18. 5
19, —19 20. —4 21, x 22, —3x 23. 4x 24, 4y
25, 9y 26. 3x 27, —8x 28. 4x 29, 2x 30. 3y
page 65 Exercise 19
.x=2y=4 2.x=1ly=4 .x=2,y=5 4. x=3,y=7
5. x=5y=2 6.a=3,b=1 7.x=1,y=3 B.x=1ypy=3
9. x=-2,y=3 10. x=4,y=1 1. x=1,p=5 12. x=0,y=2
13.x=%,y=4% M. x=1,y=2 15, x=2,y= 16. x =4,y =—1
17. x=3,y=1 18 x=1,p=2 19. x=2,y=1 20, x=-2,y=1
2. x=1,y=2 22.a=4,b=3 23. x=-23, y=-78 4. x=3,y=1
25. x=4,y=3 26. x=5,y=-2 27. x=%,y=-2 8. x=5%,y=3
29, x=3,y=-1 30. x=5,y=02
page 66  Exercise 20
151,94 2.6,30r2%,52 3. 4,10 da=2,¢c=17
S5.m=4,¢=-3 6.a=1,b=-2 7.m=1c, w=3c 8. TV §200, video $450
9.7.3 10. white 2g, brown 3%g 11. 120 ¢m, 240 cm 12. 150m 350m
13. 2c x 15, 5¢ x 25 14. 10c x 14, 50c x 7 15, 20
16. man $500, woman $700 17. current 4 m/s, kipper 10m/s
18. 2 19. 2 20. boy 10, mouse 3 21, 4,7
22 y=3x-2 23, walks 4m/s, runs 5m/s 24, $1x15, $5x5
25. 36,9 26. wind 4% knots, submarine 20% knots 27.a=1,b=2,¢=3
28, y=2x*-3x4+5 29. y=x"+3x+4 30. y=x>+2x -3
page 68 Exercise 21
1. x(x+5) 2. x(x—6) 3. x(7T—x) 4. y(y+8)
5. y(2y + 3) 6. 2y(3y - 2) 7. 3x(x-7) 8. 2a(8 —a)
9 3¢2e—T7) 10. 3x(5 - 3x) 11. 7y(8 — 3p) 12, x(a+ b+ 2¢)
13. x(x +y+32) 14, y(x* + 3>+ 2% 15. ab(3a + 2b) 16. xy(x + )
17. 2a(3a-+2b+¢) 18. m{a+ 20+ m) 19. 2k(x + 3y +2z) 20. a(x* + y +2b)




398 Answers

21, xk(x +k) 22, ab(d® + 2b) 23. bo(a — 3b) 24. ae(2a — 5¢)

25. ab(d® + b%) 26. x2p(x + ) 27. 2xy(3y — 2x) 28. 3ab(p* — &)

29. *b(2a + 5b) 30. ax*(y — 22) 31. 2ab(x -+ b+ a) 32, yx(a+ x? — 2yx)
page 69 Exercise 22

L@g+bhx+p» 2 a+b)ly+2z) 3 (x+yb+o 4 (x+w(h+k)

5 (x+y)(m+n) 6. (a+b)(h—k) 7. (at+b)(x—p) 8. (m+n(a—50

9. h+hb@E+1) 10. x+»)(s—1) 11. (@ — by (x—y) 12. (x—»(s— 9
13. (a—x)(s— ¥ 14. (A — By (x — ) 15. ;m—n)(a—5b) 16. (x — z)(k — m)
17. Qa+ b5 {x+3y) 18. Ca+bY{(x+y) 19. 2m+n)th—k) 20. (m—n)(2h 5 3k)
21. 2x+y)(Ba+b) 22. Ca—b)(x—») 23. (x* +y)(a+b) 24. (m — n) (s + 2¢%)
page 69  Exercise 23

1. x+2)(x+95) 2, (x+3)(x+4 3. (x+3)x+5) 4. (x+3(x+7

5. (x+2)(x+6) 6. y+50+7D 7. -3y +8) 8. +3(+5)

9. +3(y+12) 10. (a+2D(a—95) 1. (a+3)(a—4) 12. (z+3)(z-2)
3. x+5x-7 14. (x + 3)(x —8) 15. x—2)(x—4) 16. -2y -3
17. (x =3 (x -5 18. (@+2)(a—3) 19. (a+5)(a+9) 20 (b+3B-T)
21, (x— 4} (x—4) 22, +DO+ D 23 (y—TN(y+4) 4. (x—5{x+4
25. (x =200 (x+12) 26. (x— 15)(x—11) 27. p+ 12— 9 28 (x—D{(x+7)
29. (x--3)(x+3) 30 (x—4(x+4)
page 70 Exercise 24

L 2x+3)x+1) 2. 2x+1D(x+3) 3. C83x+D(x+2) 4. Cx+3)(x+4)

5. Bx+2)(x-+2) 6. Cx+5(x+1) 7. Gx+Dx—-2) 8. Qx+5(x—-3)

9. 2x+7N(x-3) 10, Bx+4(x-17) 11 Cx+ 1) (C3x+2) 12. 3x+2)(4x +5)
13. 3x—2)(x—3) 14, (y —2)(By —95) 15. 4y -3 (y - 5) 16. Cy+3)(3y—1)
17. (2x—5)(3x—0) 18. Sx+2)(2x+ 1) 19. (6x— D{(x—3) 20. (dx+ 1)(2x - 3)
21. (bx+5(C2x—-1) 22, (16x+3)(x+1) 23. 2a—-1(2a—-1) 4. (x+2)(12x-17)
25, (x+3)(15x-1) 26. (Bx+1}(6x+3) 27. (16y —3)(dy+ 1) 28. (15x— 1}(8x +5)
29. Gx—-DBx+1) 30. 2a—-HQa+3)
page 70  Exercise 25

I.oy—ay(y+a 2. im—n)y(m+n) .(x—0Dx+9 4. - LHiy+1

5 (x—3)(x+3) 6. (@a—35(a+5) 7. x—-Hx+1) 8. x—-Hx+1)

9. 2x— 1 (2x+y) 10. (@ — 2b) (a + 2b) 11. (5x =2 (5x+2y) 12. Bx—4y)(3x+4y)
13. ( - %) (x + %) 14. Gm—2m)y(3m+2n) 15. (4t —25)(4r+2s) 16 (2x - _1%) (2x + %)
17. x(x—D(x+1) 18. ala— b)(a + b) 19, x(2x - D(2x+ 1)

20, 2x(2x— ) (2x+y) 21 3x(2x—»(2x+ ) 22. 2m(3m —2n)(3m + 2n)

23, 5(x—1)(x+1) 24. 2a(5a — 3b)(5a + 3b) 25. 3y(2x —2)(2x + 2)

26, 4gb(3a—b)(Ba+b) 27. 2a°(5a — 2b) (5a + 2b) 28. 9xp(2x — 5y) (2x + 5y)

29, 161 30. 404 31. 4400 32. 2421 33. 4329
34. 0-75 35, 4.8 36. —2469 37. 0-0761

38. —10900 39. 536 40. 0-000 005



page 71  Exercise 26

1. -3, -4 2.
6. -3, -7 7.
11. 2, -4 12.
16. 7, 8 17.
21. -5, -5 22.
26. -3, 1 27.

page 72 Exercise 27

10,3 2
6.7, -7 7.
11. 0, 5% 12,
16. 0, 6 17.
21. 0,3 22.
26. 3, — 3 27.

page 73 Exercise 28
L. —1,-5
5 2,1
9, 0:72, 0:28
13. 0-61, —3-28
17. 0-16, —3-16
21. 228, 0-22
25, —2.69, 0-19
29. - %, 1%
33, -2,1%

wnlee |
-

page 74  Exercise 29

1. -3,2 2. -3, -7
6. —0-39, —4.28 7. —0-16, 6-16

o

du |t ]—

-

S Nl D sl O
—

-

10.
14.
18.
22,
26.
30.
34.

11. 0-66, —22-66  12. -7, 2

16. -+, 1 17. 277, 127
21. (a) —1

page 76 Exercise 30

1. 8, 11 2,11, 13

5. x=11 6. 10cm x 24cm
9. 13eggs 10. 4 or —1

13. 4km/h 14. 60 km/h

18. x =30r 9.5 19. 3

(b) 0-6258

wn

-

M

—

-

1wl Lt
|
D Raf—

L

—

~1
Y

-

-

-
b= Wt

—
[—

_
| M
—

w|—

w—

B—
o = QW= O

= |
-
h|— >

!

Bl 0

3. -1, -2
—0-63, —2.37
0-19, —2-69

7.
11.
15.
19.
23.
27.
31.
-3, 4

35

(c) 0-5961

. 8km north, 15km east

, 9cm or 13cm

—0-37, 5-37

I

B
—

wnlw [

|
2= raf—
b

Answers 399

5.2,6
10. - 1,2
15. 3, ~1
20. 3, 3
25. 13, -5
30. -1 2
5. 4, —4
10. 0, 11
15. 0, &
20, 0,4
25. 0, 22
30. 0, 1

4.1.3

8. —0.27, —3.73

12. 0-85, ~1-18
16. 3.56, — 0-56
20. 12, 1
24, —0-58, 2:58
2. -3, 12
32. -3, 12
36. —81, 11

5. -1%, 1

3?2

10. -3, -1
15. 0,31
20. 0, 3
(d) 0-2210

2

8. 12eggs
——h, 10km/h
x—2

17. x=2




400 Answers

page 77 Revision exercise 24

L (@ —21 (b) 22 () 0, =5 (@) 2, =2 (€) —3,22
2. (a) 14 (b) 18 (c) 28
3@ 2x—»Cx+yy B 2x+3HE+1D) © 2-3K)Gm+2n) () @x+D(x—3)
4, (a) x=3, y=-2 bym=1%1,n=-3 © x=T,y=1% dx=-1y=-2
5. (a) 8 (b) 140 (c) 29 (d) 42 () 6 (fy —6
6. (a) 2x — 21 (b) (1 — 2x)(2a — 3b) {c) 23
7. (a) 1 (b) 104 (© 0,34 (d) -3, -2 (e) 12
8. (a) z(z — D (z+4) B 2+ DGEFD (© x+3)(x+4) 9.1
10. (a) c=35,d=-2 b)x=2,y=-1 ) x=9,py=-14 (d)s=5¢t=-3
11, () £, —% b & © 3 @ao,5
12. (a) 1.78, —0-28 (b) 1-62, —0.62 () 0-87, —1-54 (d) 1.54, —4.54
13. (a) x=9 (b) x=10
14, (a) 2 (b) =3 (c) 36 (d) 0 (e) 36 (f) 4
15. speed = Skm/h 16. $cm x 6-5cm 17. (a) -2,4 (b)) 16  (c) 6:19, 0-81
18. —-1,3 19. 8 20. x=13 21. 21
22. 18 23. 6cm 24, —4
page 80 Examination exercise 2B
1 (a) X% — (x— 47 = 112 ®) 16 2. (2) 107058 (b) r=£P0 (4-P)
3@ x+3, (x+3% OO x+Ex+D+HEF3P =77 (i) x=50r-13  (iv) 5,8, 64
4. (a) 338350 (b) () 50 (i) 171700 (c) 166650 (d) —5500
5. (a) x+3 (b) () (x—2(x—3) (i) x-3 (c) 0-15 or 218
] x-+3
) . 26 2a+3b .5 6 w100 ...
6. FER:1 atis b , 11
® @ 5, 3 @) 2a+3b" 3a+5h ®) @) x+4 x+5 @) x+99 (i)
7. (a) () x(x—1)(x+ 1) =403x) (b) x(x — 11) (x +11) (c) 10, 11, 12
8. (a) —220 by 190 ( —%0 _100_4 (d) (i) 7-40 or —5.40 (ii) 7-40 francs
x(x —2) x x—2 x
3 Mensuration
page 83 Exercise 1
1. 102m? 2. 22cm? 3. 103m? 4. 9cm?
5. 31 m? 6. 6000cm’ or 0.-6m? 7. 26m° 8. 18cm’®
9. 20cm? 10. 13m 11. 15cm 12. 56m
13. §m, 10m 14. 12cm 15. 2500 16. 6square units
17. 14square units 18. 1849 20. 1100 m
page 85 Exercise 2
1. 48-3cm? 2. 28-4cm® 3. 66-4m> 4. 3-1cm?
5. 18-2cm? 6. 12-3cm® 7. 2-78 cm? 8. 36-4m?
9. 62-4m* 10. 30-4m® 11. 44-9¢m? 12. 028 m®
13. 63m? 14. 70-7m? 15. 14 m? 16. 65-8cm”



Answers 401

17. 18-1¢m® 18. 8-0m? 19. 14m? 20. 52-0cm?
21. 124cm? 22. 69-8m? 23, 57-1cm?® 24. 10-7em
28, 50-9° 26. 4-10m 27. 4-85m 28. 723 cm
20, 60°; 23.-4cm’ 30. 292 31. 110cm?®
360° n . 360° .
32. (a) — (b) 5 sin — () 2-6,2.94, 3-1414, 3-1416, 3-1416 as n increases, A — = 33, 18-7¢cm

page 88 Exercise 3

1. (a) 31-4em (b) 78-5cm> 2. (a) 18-8cm {b) 28-3cm?
3. (a) 51-4cm (b) 157 cm? 4. (a) 26-6cm (b) 49-1 cm®
5. (a) 26-3cm (b) 33.3cm’ 6. (a) 25-0cm (b) 38-5cm’
7. (a) 35-7cm (b) 21-5cm? 8. (2) 50-3cm (b) 174 cm?
9, (a) 22-0cm (b) 10-5cm?* 10. (a) 9-42cm (b) 6-44 cm?
11. (a) 25-1cm (b) 25-1cm? 12. (2) 18-8cm (b} 12-6cm®

page 89 Exercise 4

1. 2-19cm 2. 302m 3. 2.65km 4. 933cm

5. 142mm 6. 497000 km? 7. 21-5cm?

8. (a) 40-8m? {b) 6 9, (a) 30, (b) 1508 cm® (c) 508 cm?
10. 5305 11. 29 12. 970 13. (2) 80 (b) 7
14. 539cm (/39) 15. (a) 33-0cm  (b) 70-9cm?® 16. (a) 98cm? (b) 14-0cm?
17.1:3:5 18. 796 m> 19. 57.5° 20. Yes 21. 1.716cm
page 93 Exercise 5

1. (a) 2-09 cm; 4-19 cm? (b) 7-85cm; 39-3 cm? (¢) 820cm; 8-20 cm®

2. 31.9cm? 3. 31.2cm?

4. (a) 7:07cm® (b) 19-5cm’ 5. (a) 85:9° (b) 57.3° (c) 6-25cm

6. (a) 12cm (b) 30° 7. {(a} 3-98cm (b) 74-9°

8. (a) 30° (b) 10-5cm 9. (a) 18cm (b) 38.2°
10. (a) 10cm (b) 43.0° 11. (a) 6-14cm (b) 27-6m (c) 28-6cm’
12. 14-8km? '
page 96 Exercise 6

1. (a) 14-5cm (b) 72-6cm’ (c) 24-5cm’ (d) 48-1cm?

2. (a) 508 cm? (b) 82:8m* (©) 514cm’

3. (a) 60°, 9-06 cm? (b) 106-3°, 11-2cm?

4. 3cm 5. 3.97cm : 6. 13.5¢cm?, 405cm’ 7. 63.6cm?; 250-5¢m”

8. 459 cm?, 651 cm® 9. 19-6 cm* . 10. 03132
11. (a) 837cm ' (b) 54-5cm (c) 104cm 12. 81-2cm®

page 98  Exercise 7
1. (a) 30cm’ (b) 168 cm’ (©) 110em®  (d) 945cm® () 754em® (f) 283cm®
2. (a) 503 cm? (b) 760 m? (c) 12:5cm’

3. 3-98cm 4, 6:37cm 5. 1-89cm 6. 537cm
7. 977cm 8. 7-38cm 9, 12.7m 10. 4-24 litres
11. 106cm/s 12. 1570cm’, 12-6kg  13.3:4 14. cubes by 77 cm®

15. No 16. 1-19¢cm 17. 53 times 18. 191 cm



402  Answers

page 101  Exercise 8

1. 20-9cm’ 2. 524¢m’ 3. 4189 cm’ 4. 101 cm? 5. 268 cm® 6. 4-19x%cn®
7. 0-00419m’ 8. 3cm’ 9. 93.3¢cm’ 10. 48 cm’® 11. 92.4cm® 12. 262 cm’

13. 235¢cm* 14. 415cm® 15. 5m 16. 2-43cm 17. 23.9¢cm 18. 6¢cm

19. 3-72cm 20. 193kg 21. 1065 22. (a) 125 (b) 2744 (c) 2-7 x 107
23, (a) 0-36cm (b) 0-427 cm 24. (a) 6-69cm (b) 39-1cm

25.102cm® 26, 1-05em® 27, 488cm’ 28 4em 29. 53-6cm® 30, 74-5cm’

31. 4-24cm 32. 123 cm? 33, 54.5litres  34. (a) lon (b) 8cm (c) 6cm

35. 471 cm® 36. 2720cm®>  37. 943cm’ 38, 5050 cm®

page 105 Exercise 9

1. (a) 36mcm’ (b) 72mcm® (c) 607 cm? (d) 2-38zm>
() 4007 m? (f) 65mcm? (2) 1927 mm* (h) 10-2zcm?
@) 0-0004zm’ (j) 98mcm?, 147ncm®
2. 1-64cm 3. 212cm 4, 3-46cm
5. (a) 3cm (b) 4cm {c} Sem (d) :2m (e} 6ecm (f) 0-25cm (g) 7m
6. 303 cm? 7. $1178 8. $3870 9, 94.0cm®
10. 44-6cm? 11. 675cm” 12. 1-62 x 10® years 13. 377cm®
14. 20cm, 10cm 15. 71-7 cm? 16. 147 cm?
page 107  Revision exercise 34
1. (a) 14cm? (b) 54cm? (©) 50cm® (d) 18 m?
2. (a) 56-5m, 254m* (b) 10-8cm (c) 399cm
3. (a) 9nem? (b) 8:1 4, 3-43cm?, 4.57 cm®
5. (a) 12-2cm (b) 61-1cm?
6. (a) 11-2cm (b) 10-3cm (c) 44.7cm? (d) 315 cm? (e) 13-2cm?
7. 103.1° 8.9:95cm 9.(a) 905cm®>  (b) 5-76em
10. 8.06cm 11. 99-5¢cm’ 12. 333cm’, 201 cm’ 13. 4cm
14. (a) 15-6cm’ (b) 93-5cm? (c) 3741 cm?
15. 0-370cm 16. 104 cm® 17. 5-14cm? 18. 68¢c 19. 25 20. 20cm®

page 110 Examination exercise 3B

. (a) 11.2cm (b) 68° (c) 11.9¢m 2. (a) 67-4° (b) 204cm?
. (b) () 1-35cm (i) 1-30cm  (iii) 0-880cm?® (iv) 6-16cm’ (c) 1-85cm?
. () (i) 94cm (i) 9-42cm (b)Y () 577em (i) 2423 (i) 314 (iv) 314 (c) = equal
. (a) (i) 838cm® (i) 6:93cm? (iv) 1-45cm? (b) (i) 0-542em? (c) 1-99 cm?
. (a) 332.5m’ (b) 5985 tonnes (c) 29-5% (d) 5650001

. (b) (i) 905cm’® (i) 147cm’ (i) 83-8% (¢} () 37-7em (i) 7 (i) 15-2°

=1 QN R 0

4 Geometry

page 115 Exercise 1 ‘
1. 95° 2, 49° 3. 100° 4, 71° 5. 129° 6. 95° 7. a=30°
8. ¢ =30° f=060° 9. 110° 10. x=154° 11. a=40°

12. a =136 b=1T72° c=144°, d = 108° 13. 105°

14. a =30° b =120° ¢ =150° 15. x =20°, y = 140° 16. a =120°, b =134°, ¢ = 26°



Answers
17. a =68°, b = 58-5° 18. 25° 19. 44°
20. a=30° b =60°, c = 150°, d = 120° 21. a=10° b =T76°
22, e="T71°, f=21° 23. 144° 24, 70°
25. 41°, 66° 26. 46°, 122° 27. 36°
page 117 Exercise 2
1. a=172°, b= 108° 2. x=60°, y=120° 3. (n—2)180° 4. 110°
5. 60° 6. 128%" 7. 15 8. 12
9.9 10. 18 11. 12 12. 36°
page 119 Exercise 3
1. a =116° b= 64°, ¢ = 64° 2. a=164° b=40° 3. x=068"°
4. a=40°, b =134, c = 134° 5. m=069° y=065
6.t =48° u=48°, v=42° 7. a=118°b=100° ¢ =62°
8. a=34°,b=76° ¢c=70° d="T70° 9, 72°,108°
page 120  Exercise 4
1. 10cm 2. 412cm 3. 424cm 4, 12-7cm 5. 872cm 6. 5-66cm
7. 6-63cm 8. 5cm 9. 17cm 10. 4cm 11. 9-85cm 12. 7-07cm
13. 3-46m 14. 40-3km 15. 13-6cm 16. 6-34m 17. 4-58 cm 18. 84-9km
19. 24 cm 20. 9-80cm 21. 5,4, 3; 13, 12, 5; 25, 24, 7; 41, 40, 9; 61, 60, 11
22. x =4m, 20-6m 23. 949¢cm 24. 18-5km

page 123 Exercise 5

1. (@) 1, 1 (b) 1, 1 © 2,2 (2,2 () 4, 4
(h) 0, 1 M 1,1 (i) 0,2 x) 0,2 M 0,2

(fho,2 (8 5,5
(m)co, oo {(n) 0,4

4. square 4, 4; rectangle 2, 2; parallelogram 0, 2; rhombus 2, 2; trapezium 0, 1; kite 1, 1;

equilateral triangle 3, 3; regular hexagon 6, 6

5. 34°, 56° 6. 35°, 35° 7.72°,108°, 80° 8. 40°, 30°, 110°
10. 55°, 55° 11. 26°, 26°, 77° 12, 52°, 64°, 116° 13, 70°, 40°, 110°

15. 60°, 15°, 75°, 135°

page 125  Exercise 6

L a=24%cm, e=3cm 2. x=6cm, y = 10cm
4. m=10cm, a=16Z cm 5. y=6cm

7.e=9cm, f=41lcem 8 x=131cm, y=9%cm
10. m=5%cm, z=4%cm 11. y=54{cm, w=6%cm
13. 2cm, 6cm 14. 16m

3. x=12cm, y=38cm
6. x=4cm, w=11cm
9. m="6cm, n=6cm

2.

12. No

15. (a) Yes (b) No (c) No {d) Yes (e) Yes {f) No (g) No (h) Yes

18. 0-618; 1-618: 1

page 127  Exercise 7
1. Aand G;Band E.

page 129 Exercise 8
1. 16cm® 2. 27cm?® 3. 11t cm? 4. 144 cm®

7. 8cm 8. 18cm 9. 41 em 10. 74 cm

5, 128cm? 6. 12cm?
11. 2% cm 12. 6¢cm

403

9. 116°, 32°, 58°
14, 54°, 72°, 36°



" 404  Answers

13. (a) 164 cm® (b) 102 cm? 14. (a) 25cm?® (b) 21 em®
15. 8§ cm? 16, 6cm 17. 24cm?®
18. (a) 14 cm (b) 3cm © 3:5 (d) 9:25
19. 150 20. 360 21. Less (for the same weight)
page 132 Exercise 9
1. 480 cm? 2. 540 ¢cm’ 3. 160 cm® 4. 4500 cm® 5, 81cm’
6. llom’ 7. 16cm’ 8. 851 em’ 9. 4cm 10. 21cm
11. 4.6cm 12. 9cm 13. 6-6cm 14. 41 em 15. 16823 em’
16. 106-3cm® 17. 12cm 18. (@) 2:3 (b) 8:27 19. §: 125
20. x : x; 21. 54kg 22. 240cm? 23. 94 litres 24. 28124 cm?
page 135 Exercise 10
1. a=27°b=30° 2. ¢c=20°, d = 45° 3. ¢ =58, d=41° e =30°
4. f=40°, g = 55°, h = 55° 5. a=32° b=80° c=43° 6. x=34°, y=34° z=56°
7. 43° 8. 92° 9, 42°
10. ¢ =46°, d = 44° 11. e = 49°, f=41° 12. g =76°, h=52°
13. 48° 14. 32° 15. 22°
16. a = 36°, x = 36°
page 137  Exercise 11
1. a=94° b =175 2. ¢=101°, d=84° 3. x=192° y=116°
4. ¢ = 60°, d = 45° 5. 37° 6. 118°
7. e =36°, f="72° 8. 35° 9. 18°
10. 90° 11. 30° 12. 224°
13. n=58°, 1 =64°, w=145°  14. a=32° b =40°, c = 40° 15, a=18°, ¢ =72°
16. 55° 17. e =41°, f=41°, g=41° 18. 8°
19, x =30°, y = 115° 20. x = 80°, z = 10°

page 139  Exercise 12
1. a=18°
3. c=30°e=15°
5. h="10° k=40° i=40°
7. x =50° y=68"

9, ¢ = 36°
11. k= 50°, m = 50°, n = 80°, p = 80°
13. (a) 24° (b) 78° () 48°

15. x = 70°, y = 20°, z = 55°
19. 55°, 60°, 65°

page 142 Exercise 13

1. 93¢

7. 7-8cm

8. (a) 7-2cm
9. 10-4cm
11. 6-6cm

(b) 5-2cm

. x=40° y=65° z=25°
. f=50° g =40°

. m = 108°, n = 36°

. a=174° b=132°

10. k£ =63°, m = 54°

12. n=16° p = 46°

00N A

14. (2) p (b) 2p © 90 —2p
16. (b) 2a, 180 — 3a
20. (a) 64° (b) 180 — 2x
2. 36°
(¢) 12-:2¢m (d) 8-2cm
10. 3-5cm

12. 4.9¢cm, 7-3cm



Answers 405

page 144  Exercise 14

5. (a) A full circle (b) An arc of a circle (c) 60 circles
6. R 7. D c

9. A line parailel to AB and 6 cm from AB 10. A spiral
11. TN N N

page 145 Exercise 15

1. (a), (b), (d)

2. (a) a=4cm, x =4cm, y=6cm (b) 240 cm’

3 (a)a=10cm, b=6cm, c=10cm, d=10cm (b) 64 cm’

4. (a) 168 mm* (b) 16800 mm’*
5.a=+2,b=+2,c=+3, x=2,y=+/3

page 146 Revision exercise 44

1. 80° 3. () 30° (b) 22L° © 12
4. (2) 40° () 100° 5, 412cm \

6. () 3cm (i) 5-66cm 7. (c) 24 em

8. (b) 6cm 9. 3% cm, 14 em 16. 6cm 11. 250 cm®

12. (a) 34 cm (b) 1620cm’ 13. (a) 1m? (b) 1000 cm’

14. (a) 50° (b) 128° (© ¢=50°d=40°  (d) x=10°, y = 40°

15. (a) 55° (b) 45°

page 148 Examination exercise 4B
1. A :kite, B: trapezium

2. _,_,_li 3.

Not to scale

|




| 406  Answers

4. (b) 7

Ec)) (i) 14, 48 (iii) 20, 99 (iv) (4, 3, 5) or (6, 8, 10) or (8, 15, 17) or (10, 24, 26) or (12, 35, 37)
6. (c) (i) AE=58cm (iii) cyclic 7. w=256,x=68,y=22,z=44
8. (a) () 17-7cm (i) 9-6° (ii)) 189 (iv) (a) 113 (b) 60°

bY@ @ 1:2 () 1:4 () 1:8 (i) 18n (i) 7V
9. (a) (i) 66° (ii) equal angles (iii) PB = 16cm, CD = 8-75cm (iv) 1 (b) (i) 48° (i) 23cm

9 2
5. 17 m

10. (a) 18 (b) 30
5 Algebra 2
page 154  Exercise 1
X
1.3 2.1 3. 5y 4.4 5. 4 6.5;
7.2 8. 2 9, 2 10. = 11. a 12. 7
2 3 5b
13352 3L s 16. 413 47 3 1. 2
3 X 5 4—x 34+ 2a
19, 5x+4 g BXEL 5y X+ 5y 80 23, 2% g v 2
8x y 3xy 2a b
page 154 Exercise 2
1.x+2 3 X 3.—-{#& 4.x—[—5 5.x+3 6_x+5
x=3 x+1 2x —5) x—2 x+2 x—2
7,212 g, =% 9. 1 10, =% 1. 323 gp 222
X x+5 x—35 X x—1
page 155  Exercise 3
| 1.3 3, 3% 3.3 4. % d
: 5 x 7
|
| 6. 7.1 8. X 9, - 10. &
‘ Tx 8 8x
5x 5 23x 23
| 11. 2= 12. = 13. 2 14, =~ 5 =
; 6 6x 2 20 20x
; 16. % 17. = 18, 19, X +2 29, X 12
12 12x 6 12
i 21. 9x +13 2. 1—-2x 23, 2x -9 24, —3x-12 ] Ix+1
10 12 15 14 x(x+1)
26, 1% 8 g7 8x+9 a5 A+ 11 g _—3x—17 o l-x
x(x —2) (x —2)(x+3) x+Dx+2) (x+3)x-1) x+DE-2)




page 156 Exercise 4

I

11.

16.
21.
26.
31.
36.
41.
46,

51.

23

2

12,

17.
2.
27.
3.
37.
42.
47.

52.

57.

page 157 Exercise 5

1.
6.

11.

16.

21.
26.

31.

36.

41.

46.

12
bm

ge-t+r

gt +m
z

2.
7.

12.

17.

22.
27.

32.

37.

42.

47,

3

13.

18.
23.
28.

33.

38.

43, ——

48.

53.

58.

18.

23.
28.

33.

38.

43.

48.

. BD
BT+ 4

13.

DC-B

TM — EF

14.
19.
24.
29.
34.
39.
44.
49.

54.

59.

o

NN

+ N

M-B

A+B+D

. TB
. AN+ D

14.

pg—m

19, ——

24,
29,

34.

39.

4.

49, ="

10.

15.

20.
25.
30.
35.
40.
45.

50.

Answers

35, F¥—r

60.

10.
15.

20.

25,
30,

35.

40.

45.

50.

407
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Answers

page 158 Exercise 6

1.

1L

16.

21,

26.

31

36.

41.

46.

L
z

an o ¥ w

-

V+ 1D

Xy—z

n+t

r—e?
N—-2MP

2.

12.

17.

22,

27.

32.

37

page 159 Exercise 7

L
6.

11.

16.

21.

26.

31

36,

41.

46.

4
H+E
d—1*

M — P?
N
++/B

t/(d - 1)
/(- )
8

+/(d? — 13

L)
:I:\/(b + x
2

2. 24

12.

17.

22,

)4

e2—b
[4]

P +d

D-B

A
+/(B— 4)

. ﬂ:\/i
nt
. /40

M — A’B
AZ

. E/(m—xP)

. /(x* —b)

13.

18.

23.

28.

33.

38.

LAY+ D

. /(M + 4)

14.

19,

24,

29.

34.

o]k

39—

44,

14.

19,

24.

10.

15.

20.

25,

30.

33.

%o |z

Q+TC

40, ———

45,

10.

15.

20.

45,

50.

. 24/(C—m)

()
AV~ )

40.




page 160 Exercise 8

Answers 409

1. 32 2.3 3. 2-8 4. EXD 5, 2
N M a—b
6. e+ ”, 3 3. C—D 9.z-z—x 10. nb — ma
m+n x+k R-T a—~h m—H
— —_— — 2 —_—
11, 46 12, 440 13, 4=¢ 14, Ml —a) 15, o m
x—1 h+1 d+c¢ b+a m+n
2 2 2
16, 73 17, 2+ 18, &0 19, 3% 20, 876 or €
2—-m n—1 b—a a+x a—d d—a
n —4 2 % 23, 7L o 175 24, 2 25. 2
a—b—c¢ m+n—a b—a a— 3
26, 4019 27. 3% 28, - % 20, ™ 39, At n
bh—2a 3 5 pP-m 44m
page 161 Exercise 9
2 2 _
1. —(b—yiﬁ) 2. i\/(“" +“b) 3.5 om 4 8-0 5. 3y
a a w2 1+%
2 2
6. -2 7.—(“”’") L 1E g, dnd 10. +, /2
&4 m 4n2 2 3
24 —
1. ;J:\/ (f ¢ b") 12, . 13, 4+0 4. =yt —p) 15 S8
b a?—1 x b
2 _ 2 2 2
16, &=t 17. :I:\/ G —T2) 18. —(“x“ 19, LEX 9, :I:\/ am
a-+1 1672 b 1 —x2 B2+ n
2 2
2 LM 2 RP-Q 23. 22! 2. (g—cf —f 25, dptme
E R X mn
page 163 Exercise 10
1. (a) S=ke (b)y v="Ft (©) x = k2 (d) y =ky/x
(&) T=kyL (f) C=kr (8) A=kr? (h) V= ke’
2. (a) 9 (b) 22 3. (a) 35 ®) 11
50|13 4 st 6 r |1 2 4 1 Tor|4 9 25 2i
|4 12 16 2 v|4 32 25 13 w|6 9 15 4}
8. (a) 18 ®) 2 9. (2) 42 (b) 4 10. 3334 Nfom®
11. 180m; 2s 12, 6751; /% cm 13. 4cm; 49h
14. 153 h 15. 9000 N; 25 m/s 16. 15%: 1(50625: 1)
page 165  Exercise 11
k k k k k
L@x=" ®) 5= © 1= @ m== @z==
2. (a) 1 (b) 4 3. (a) 21 (b)
4. (2) 36 (b) 4 5. (2) 12 (b +2
6. (a) 16 (b) £10 7. (2) 6 ®) 16
8. (2) 1 (b) 5




410  Answers

9. y |2 4 1 4 0. ¢+ |2 5 2 10 1. x | 1 4 256 36
z | 8 4 16 64 y 125 4 L+ 1 rlz 6 32
12. (a) 6 (b) 50 13. (@) 036 (b) 6
14. k=100, n=3 15. k=12, n=2
x| 1 2 4 10 v |1 4 36 10000
z [100 121 1.5625 & y |12 6 2 &
16. 2-5m?; 200 N/m2 17. 3h; 48 men 18. 2 days; 200 days 19, 6cm
page 168 Exercise 12

1, 3¢ 2. 4% x §° 3.3x7 4, B x17 5. 1072
6. 272 x 372 7. 15% 8. 3% 9. 10% 10, 5t
11. x7 12. B 13. 2* 14. 7'® 15. m
16. ¢7° 17. y* 18. wS 19. y 20. x'°
21. 1 22, wS 23, wS 24. X' 25. &
26. k* 27. 1 28, x% 29, y* 30. x*°
31 Z* 3. 33. 4x° 34, 16p"° 35, 6x*
36. 10y° 37. 154° 38. 84° 39. 3 40. 4y*
41. 3y 42. 324° 43. 108x° 44, 477 45. 2x~*
46. 3y° 47. 1 48. 21w 49. 21 50. 2x
page 168 Exercise 13

1. 27 2.1 3.1 4. 25 5.

6. 4 7.9 8. 2 9, 27 10. 3
1. 1 12. 4 13. 1 14. 1 15. 10
16. 8 17. 32 18. 4 19. 1 20. &
21. 18 22. 10 23. 1000 24, ks 25. 1
26. 1 27. 14 28. 5 29. L 30. +
3.1 32. 100000 33. 1 M. 4 35. 01
36. 02 37. 1.5 38. 1 39, 9 40. 11
41 3 42. 64 43. 4. 12 45.75
46. 1 47. 100 48. 6 49, 750 50. —7
page 169  Exercise 14

4 6 242 2 4 1

1. 25x . 49y 3. 100a%b 4. 4x2y 5. 2x 6. ™

y
2
7. x° X 9. 1 10. 2 11. 36x* 12. 25y
2 X

13. 16x? . 27y 15. 25 16. 1 17. 49 18. 1
19. 8x%° . 100x2y% 21 37" 22.% 23, x°p° 24, 12x°y?
25. 10p* 3x° 27. x*y?s* 28. x 29, 3y 30. 27x%

31. 10x%° . 32x2 33, 3x° 34, 2 35, 24° 36. &’b°c?

>
[



37. (a) 2° (b) 27 (c) 2 @ 2°

38. (a) 373 (b) 37 (c) 37! () 372

39. 16 40. + 41, & 42. 1 43. 161
45. 4 46. 3 47. 1L 48. 0 49. 1
51. 3 52. 4 53. —1 54, —2 55. 3
57. 1 58. 1 59. 0 60. —4 61. 2
63. 1 64. & 65. (a) 360  (b) 544

page 170 Exercise 15

1. < 2. > 3>

5 < 6 < 7. =

9 < 10. > 11. <

13. > 14. > 15. =

17. F 18. T 19. F

21. T 22. T 23. F

25. x> 13 26. x < —1 27. x < 12

29, x >3 30. x > 8 3l.x<%

3. x< -8 4. x <4 3B x> -9

37. x>3 38.x=1 39, x<1
page 171 Exercise 16

1.x>5 2.x<3 ' J.x>06 4,
5. x<l1 6. x < -3 7. x>0 8.
9. x>2 10, x < -3 1. 1 <x <4 12.
13. 1 €x<6 14. 0<x<5 15. -1<€x<7 16.
17. x > 80 18. x > 10 19, x < -2.5 20.
2L 5 x99 . 22, —1l<x<4d 23, 55€x<6 24,
25, 8 <x<?2 26. {1,2,3,4,5,6} 27. {7, 11, 13, 17, 19} 28.
29, {4, 9, 16, 25, 36, 49} 30, {5, 10} 31. {-4, -3, -2, -1} 32
33. {1,4, 9} 34. {2,3,5,7, 11} 35.{2,4,6, ...18} 36.
3. x=17 38.vy=35 I 4<z<s 440,
41. 1 (or other values) 42.1,2,3,...14 43. 19 44,

45. 19 _
46. (@) -3<x<6 (b)-2<x<2 (&) -3<x<2 (@) -3<x<7

page 173 Exercise 17
1. x<3

4. x<T,y<5
T.x<8y>-2,y<x
10. =

3.1<x<6

11. 13.

Answers 411

44.
50.
56.
62. -5

[FE RN )

>
12, >
16. F
20. F
24. F
28. x<2%
2. xz2-3
36. x <8

40. x > 21

x=4

x>4
-2<£x<)5
02<z<2
0<x<4
lax<8

12, 4, 6, 8, 10}
{2,3,4, ...12}
n=>5
d<p<s

1 (or other values)

47. 17

6. x+y<10
9, y20,y<x+2, x+y<6




412 Answers

page 175 Exercise 18

1. (a) maximum value = 26 at (6, 5) (b} minimum value = 12 at (3, 3)

2. (a) maximum value = 25 at (8, 3) (b) minimum value =9 at (7, 2)

3. (a) maximum value = 40 at (20, 0) (b) minimum value = 112 at (14, 8)

4, (3,3),(4,2), 4 3), 4 4, (5 1,5 2,60

5 (0,6),0,7,0,8,(1,5,1,6,2,4 6. 3,2),(2,3),2,4,2,5.1,4,(,5),©,5), (0, 6)

7.(2,4),(2,5,(2,6),(2,7), (2,8),2,9, (2,10, (3,6, 3, 7), 3, 8

8. (a) (6,7, (7, 7), (8, 6), (7, 6), (6, 8) (b) 7 defenders, 6 forwards have lowest wage bill ($190)

9. (a) 18 (b) $2.60 10. (a) 14 (b) (7, 7), 5154000  (c) (13, 3), $190000
11. (a) 10 (b) 8250, @4, 7) 12, (a) (6, 12), $1440 (b) (10, 10), $1800
13. (14, 11), $1360 14. (a) (9, 7), 544 (b) (15, 5), $45

page 178 Revision exercise 54
1. (0) 2 (0) © 22 @ =2
20 6x

6 (x— D(x+3)

2. (2) (x—2)(x+2) (m;%z



Answers 413

3. (@) s=1(r+3) (b)r=sm3t ) t= 5
r+3
11 72
4. = - 5 b = = —
@) z=x-5 ®)m=5" © 2=
5. (a) 50 (b) 50 6. (2) 16 (b) +4
7. @) () 3 (ii) 4 i) L ® G) 4 (ii) 0
2
8. (a) 9, 10 (6) 2,3, 4,5 9.%—5 10.”?
Z —
1. (a) 2 (b) k(-9 12
y
13. (a) 13 (b) 0-09 14. 21
2 2
15. (@) 2+ (®) —(“”’) (0 L4
—a a a—1
7 3a+7 x—38
16. — b ¢) —m————
@ 5 ®) 2y © GiDe—2
2
17, p= 208 18. 6 0r 7 19. y>2, x+y <6, y<3x
5
20, x20,y2x—-2,x+y<7, 320 22. (a) 512 (b) 6h (c) 2%
page 180 Examination exercise 5B
1. (a) 27 (b) 2i 2. (2) 24 (b) 36 © 1
X
3. (a) ar =48 (b) 48 4, (a) 18 () 0 {c) 16
53 6. x=21,y<5,y<x+2
7. (b) Sx+ 35y <60 () x=8 (e) $470
8 15 *
8. (b) x+ 2y =120 (¢) for example, 60 cars and 30 trucks
2. 4<x<é R _x+ll
(x—3(x-+4
6 Trigonometry
page 184 Exercise 2
1. 4-54 2. 3-50 .37 4, 6-62 5. 8-01
6. 319 7. 454 8. 434 9. 171 10. 132
11. 38-1 12, 3-15 13. 516 14.-79-1 15. 5-84
16. 2-56 17. 18-3 18. 865 19. 119 20. 106
21. 119 22. 101 23. 3-36cm 24, 4.05cm 25. 4-10cm
26. 11-7cm 27, 9-48cm 28, 5-74cm 29. 9-53cm 30. 100m
31. 56-7m 32. 16:3cm 33, 0.952cm 3. §27Tm :




414  Answers

page 186 Exercise 3
1. 5,555 2. 131, 278 3. 34.6, 413 4. 204, 117 5. 94.1, 94-1
6. 152, 10, 6-43 7. 4.26 8. 3-50 9. 262 10. 8.82

11. (a) 17-4cm (b) 11-5cm (c) 26:-5cm 12. (a) 6-82¢cm (b) 6-01cm {c) 731cm

page 188 Exercise 4

1. 36.9° 2. 44.4° 3. 48.2° 4. 60° 5. 36.9° 6. 50.2°
7. 29-0° 8. 56.4° 9. 38.9° 10. 43.9° 11. 41-8° 12, 39.3°
13. 60-3° 14, 50-5° 15. 13.6° 16. 34.8° 17. 60-0° 18. 42.0°
19. 36-9° 20. 51-3° 21. 19-6° 22, 17.9° 23. 32-5° 24. 59-6°
25. 54-8° 26. 46-3°

page 191 Exercise 5

1. 19-5° 2. 41m 3. (a) 26:0km {(b) 23-4km

4. (a) 88-6km (b) 179-3km 5.41m 6. 8-6m
7. (a) 484km (b) 858km (c) 985km, 060-6°

8. 954km, 133° 9, 56-3° 10. 35.5° 11. 71.6°
12. 91.8° 13. 180m 14, 36-4° 15. 10:3cm
16. 9-51cm 17. 71.1° 18. 67-1m 19. 138m
20. 83-2km 21. 60° 22. 13-9cm 23, Yes
24, 11'1m; 11-1s; 222m 25. 44m

page 193 Exercise 6

1. 100m 2. 891 miles 3. 103km
4, 99 km,; 024° 5. 9190 km/h; 255° 6. 1l1km

page 194  Exercise 7

1. (a) 13cm (b) 13-6cm (c) 17-1°

2. (a) 4-04m (b) 38.9° {c) 112m (d) 19-9°

3. (a) 8-49cm (b) 8-49cm {c) 10-4cm (d) 35.3° (e) 35.3°

4. (a) 10m (b) 7-8lm {c) 9-43m (d) 70-2°

5. (a) 14-1cm (b) 18.7¢cm (c) 69.3° (d) 29.0° (e) 414°

6. (a) 447m (b) 748 m "~ (c) 634° (d) 74.5° (e) 53.3°

7. 10-8cm; 21.8°

8. {a) htan 65° or i (b) htan 57° or i {c} 22.7m

tan 25° tan 33°

9. 22:6m 10. 55-0m 11. 726 m 12, 43.3°
page 198 Exercise 8

3. 162° 4. 153° 5. (a) 140° (b) 110° (c) 30°

6. 290° 7. 315° 8. (a) 350° (b) 304° (c) 60°

9. 160° 10. 82° 11, 240° 12. 58°, 122° 13. 20-5°, 159-5° 14. 53-1°, 306.9°
15. (a) 46-1°, 133.9° (b) 72-5°, 287-5° (c) 45-6°, 314-4° (d) 220-5°, 319-5°
16. 30°, 150°, 210°, 330° 17. (a) 41°, 139° (b) 30°, 150°

18. (a) (1) 16°, 111° (i) 153° (b) 2.2 (c) 63°

19. (a) 48°, 205° (b) 37°, 217°



page 200 Exercise 9

Answers 415

1. 6:38m 2. 12-5m 3. 517cem 4. 40-4cm 5. 781m, 7.10m
6. 3.55m, 6:68m 7, 8-6lcm 8. 397cm 9. §-52cm 10. 15-2cm
11, 35.8° 12. 42.9° 13. 32.3° 14, 37.8° 15, 35.5°, 48-5°
16. 68-8°, 80-0° 17. 64-6° 18. 34.2° 19. 50-6° 20. 39-1°
21. 39-5° 22, 21-6°
page 203 Exercise 1
1. 6-24 2, 605 3. 547 4. 9.27 5. 10-1
6. 899 7. 587 8. 424 9. 119 10. 154
11. 25.2° 12. 78-5° 13, 115.0° 14. 111.1° 15, 24.0°
16. 92.5° 17. 99-9° 18. 38.2° 19, 137.8° 20. 34.0°
21. 60-2° 22. B=112.2° 23, 94.55° 24. 51.2°
page 204  Exercise 11
1. 67cm 2. 10-8m 3. 35.6km 4, 252m
5. 38.6°, 48.5°, 92.9° 6. 40-4m 7. 9-8 km; (185.7°
8. (a) 29-6km (b) 050-5° 9. (a) 10-8m (b) 72-6° {c) 32:.6°
10. 378 km, 048-4° 11. (a) 62.2° {b) 2-33km 12, 9-64m
13. 8.6°
page 206 Revision exercise 64
1. (2) 45-6° {b) 58.0° (c) 3-89cm (d) 33-8m
2. (a) 175 (b) 60-3° 3. (a) 12.7cm (b) 592cm (©) 36-1°
4, 539 cm 5. (a) 220° (b) 295°
6. 0-:335m
7. {a) 6-6lcm (b) 12-8cm (c) 5-67cm 8. (a) 86:9cm (b) 53-6cm (c) 133¢cm
9. 52.4m 10. (a) 14-1cm (b) 35.3° (c) 35.3°
11. (a) 6-63cm (b) 41.8° 12. (a) 11-3cm {(b) 8-25cm {c) 55-6°
13. 45.2km, 33-6km 14, 73.4° 15. 8.76m, 9-99m
16. 0-539 17. 4-12cm, 9-93cm 18. 26-4°
page 208 Examination exercise 6B
1. 26m 2. (a) 102.7° {b) 68.2° 3. 22.5° 4. 66-0m
5. (b) (1) 22km (i) 35-3° (iii) 240-3°
6. (a) (@) 062° (i) 201° (b) 420m (c) 3%94m (d) 42
7. (a) 64-3m (b) 58-3m
8 (&) () 8 (i) 6 (ui) 12 (b) (i) 424cm  (ii) 2-12cm (i) 45.0° (¢) 12-7cm?
9. 240 10. (a) 45, 225 (b) 157-5

7 Graphs

page 212 Exercise 1

For questions 1 to 10 end points of lines are given.

1. (=3, —5) and (3, 7
4. (=2, 10) and (4, 4)

2. (=3, —-13)and (3, 5)
5. (-2, 14) and (4, 2)

3. (-3, -7 and (3, 5)
6. (-3, Dand (3, 4)




416 Answers

7. (=3, —15) and (3, 3)
10. (—2, 18) and (4, 0)

8. (=3, 24) and (3, 51)
11 (0, 0), (1, 4), (1-6, 1-6)

9. (—2, —7) and (4, 5)
12. (0, 1), 24, 1), (41, 10)

13. (-2, —6), (1-25, 3-75), (45, 0-5) 14, (—1-5, 1-5)(0-67, 8), (3-5, 8), (3.5, —3-5)
15. (4, -2), (0-33, 5:33), (—2:28, —5-14) 16. (=2, 3), (0-6, 8-2), (2-5, 2.5), (1-33, 1.33)
17. (2) $560 {b) 2400 km 18. (a) 34 (b 3h20m
19. (a) $440 {b) 42km/h 20. (a) 34315 (b} 26 000 km
page 214  Exercise 2
1. 1% 2.2 3.3 4. 14 51 6. —1
7. =7 8 -1 9. 4 10. —4 11. 5 12, —13
13. 6 14. 0 15. 0 16. infinite 17. infinite 18. -8
19. 54 20. 0 21, 24 o 420 py AL 2. %
a—c c—a m—a a
24, —4 25.0 26. _5d 27. (a) —1+4 ®) 3% (cy %
¢
28. (a) infinite (b) —5 ©) & 29, 31
n+4
30, by n=—4 =11
@5 (b)n (© m=1}
page 215  Exercise 3
1. 1,3 2.1, -2 3.2,1 4.2, -5 5.3, 4
6.1,6 7.3, -2 8.2,0 9. L, 4 10. -1, 3
11. —2,6 12. —1,2 13. -2, 3 14. -3, —4 15. £, 3
16. —1,3 17. 4, -5 18. 14, —4 19. 10,0 20. 0, 4
page 216 Exercise 4
L y=3x+7 2.y=2x-9 .y=—x+5 4 y=2x-1
5. y=3x+5 6. y=—x+7 T.y=3x-13 8 y=2x-3
9. y=3x—11 10. y=—x+35 1. y=1ix—4
page 216 Exercise 5
1. y=x+42 2.y=2x-12 y=5-x
4., m=2,¢c=3 5.n=-25k=15 6. m=02,¢c=
page 218 Exercise 6
1. yA 3. 4, Yh




YA

Answers 417

14. 7Y 15.
4 L
1 1 i 1 1] :
-5 L 2 x
b
—gl

i
16

12

¥

8.
3%
12.
| - Ii.
2 x
16.
5% T 3%




418  Answers

page 219 Exercise 7

1. (a) 4 (b) 8 {c) 10-6 2. (a3 (b) -5 (c) 1.5

3. (a) 7-25 (by —2 {c) —0-8,3-8 15. (a) 0-75 (b) 1.23

16. (a) 3-13 (b) 3-35 17. (a) —2-45 (b) 14

18. (a) 5 (b) 10-1 9c) —1.25 20. (a) 245 (b) 41 (c) 25 < x < 67
page 221  Exercise 8

1. (a) 10-7 cm? {(b) 1-7cm x 53cm (c) 12:25cm?

(d) 3-5cm x 3-5cm (e) square

2. 15m x30m 3. (a) 2-58 (b) 313m () 2<t<3

4, (a) 108 m/s (b) 145 {¢) 23 <r<36 6. 3.3
10. (d) 1-41 £0.02 (&) 115 < x < 1.3 (£0:02)

page 224 Exercise 9

1. (a) 180 (b) C=02x+35
2. (a) 30 litres (b) 6 km/litre; 30 km/litre (c) 63kmy/litre; 6 litres
3. (a) 2000 (b) 200 ) 16kKx<24
4. (a) Yes (b) No {c) About $250-$270
page 226 Exercise 10
1. (a) —04,24 (b) —0-8, 3-8 () —1,3 (dy —04, 2-4
2. —0:3,33 3. 06, 34 4. 0-3, 3.7
5.(a) y=3 b y=-2 € y=x+4 (d)yy=x (e) y=16
6. (a) y=26 (byy=0 ©y=4 (d) y=2x (&) y=2x+4
7. (@) y=-4 (b) y=12x © y=x-2 dy=-3 (&) y=2
8. (@y=>5 (b) y=12x () y=02 @y=3-x (e) y=3
9. (2) y=0 ®y=-2t  ©y=-8  @y=-3 ( y=—5%x
10. (a) —1-65, 3-65 (b) —1.3,23 (c) —1-45, 3:45
11. (a) 1.7, 53 (b) 0.2, 4.8 12. (&) —3-3,03 (b) —4.6, —0-4
13. (a) —2-35, 0-85 {b) -2-8, 1.8
14. (a) (i) —04, 24 (i) —0-5,2 (b) 13 <x<28
15. (a) 34, 54 (b) 24,76 (c) +4.2



Answers
16. (a) £3-7 {c) £28 17. (a) 1-75 (b)o, £14
18. () 16 <x <74 (b) 69
19. (a) 26 (b) 045 {c) 0-64 (d) 57
20. (a) —1-6, 0-6 - () —%, 1
page 230 Exercise 11
1. (a) 45min (b)Y 09:15 (c) 60kmh {d) 100 km/h (e) 57-1km/h
2. (a) 09:15 (b) 64 km/h (c) 37-6km/h (d) 47km (e) 80km/h
3.11:05 4. 12:42 5.12:35 6. 1+h 7. 1h
8. (a) () B (i) A {(b) 8sto 18s (c) About 158
(d)} About 9s (e B ) A
page 232 Exercise 12
1. (2) I%m/s2 (b) 675m (¢) 114m/fs
2. (a) 600m (b) 20m/s (c) 225m (d) —2m/s’
3. (a) 600m (b) 387im {c) Omy/s?
4. (a) 20m/s (b) 750m
5. (a) 8s (b) 496 m (c} 12.4m/s
6. (a) 30m/s (b} —24m/s’ {c) 20s
7. (a) 15m/s (b) 21 m/s*
8. (a) 40m/s (b) 10s
9. (a) 50m/s (b) 20s
10. (a) 20m/s (b) 20
page 234 Exercise 13
1. 225m 2. 60m 3. 3 km
4, 10s 5. 3min 6. 50m
7. 1875m 8. 1-3%km 9. 250m
10. Yes. Stopping distance = 46-5m
11. 94375m
12. (a) 0-8m/s’ (b) 670m 13. (a) 0-35m/s’ (b) 260m
page 235 Revision exercise 7A
1. @y=x—7 (b) p=2x+5 © y=—2x+10 (d)y:"“;1
2. (a) 2 (b) 1 (©) —33 (d)0 (e) 10
3. (a) 2, -7 by -4, 5 () 1,4 @ -1,5 (e —2, 12 () —%,8
4. A:y=6B:y=1ix-3C:iy=10-x5D:y=3x
5.A:4y=3x-16;B:2y=x—-8 C:2y+x=8,D:4y+3x=16
6. (a) y=2x-3 (b) y=3x+4 (¢ y=10—x (dyy=7
7. (a) A0, —8), (4, 0) (b) 2 (c) y=2x-8
8. 25 sq. units 9. -3 10. 219
12. (a) y =3x byy=0 cy=1-x (d) y=>5x
13. (a) 1-56, —2-56 (b) £2-24 () £2.65
14. (a) 0-84, 4.15 (b) 0-65 < x < 3-85 (c) 33
15. (a) 9-2 (b) 0:6 ©) 14 (d) 165
16. (a) 0-3m/s* (b) 1050 m (c) 40s
17. (2) 30m/s (b) 600 m

419




420  Answers

| page 238 Examination exercise 78

1.
(a) p=24,g=2,r=15s5=5t=9% u=-T. (c) (i) 2.8, 7.7 d) =—4
(@) l=3m=5n=34 © @ —-16 @G) —09,1-2,37 (d ~—-14

(@) a=-18,b=4,c=-8 (c) () 3-5 (i) —2-9 (e) (i) 3, 0.73, —2.73

. (a) 37min (b) 3 km/min? (c) () %km (if) 62km

. (b) m/s* () 150m

. (b) (i) f(8) =498, f(9) =499 (i) 50 (¢) (1) 8-5 (ii) acceleration

ST o R W

(B Gi) y=2x—6 (i) (43, 26), (07, —46) ()4 (&) a=2b=-8

(d) (iiy 0-5 < ¢ < 6-5 (iii) first particle — area under graph greater

8 Sets, Vectors and Functions

page 242 Exercise 1

1. (a) 8 (b) 3 (c} 4 (d) 18 (e) 7
2. (a) 9 (b) 5 {c) 4 (d) 20 (e) 31
3.(a) 8 b) 3 {c} 3 (d) 2 (e) 18 o
4. (a) 59 (b) 11 {c} 5 (d) 40 (e) 11 (f) 124
5, (a) 120 {b) 120 {c) 490 (d) 80 (e) 40 () 10 (g) 500
page 244  Exercise 2
1. (a) {5, 7} (b) {1,2,3,4,56,7,8,9,11, 13} (© 5 (d) 11
(e) true (f) true (g) false (h) true
2. (a) {2,3,5, 7} (b) {1,2,3,...9} (c) 4 (d) & (e) false
(f) true (g) false (h) true
3. (a) {2,4,6,8,10} (b) {16, 18, 20} © & (d) 15 (e) 11
{f) 21 (g) false (h) false (i) true () true
4. (a) {1, 3,4, 5} (b) {1, 5} © 1 @ {1, 5} (e) {1, 3,5, 10}
(f) 4 {g) true (h) false (i) true
! 5. (a) 4 (b) 3 (c) {b, d} (d) {a,b,c,d, e} () 5
()2
6. (a) 2 4 () {1,2,4,6,7,8,9} (@) {7, 9}
(e {1,2,4} ) {1,2,4,7,9 (g 1,2,468 (h) {678, 9} G {1,2,4,7,9}

page 245  Exercise 3
L

(a} (b}

Gy




2, @

)

3 @

4. @

(e

(h)

5. @

d)

(&)

(b)

()

(©

©

(&

0]

(®)

(e

G}

(<}

Answers 421

(d

d)

(h)




422  Answers

6. @ b)

© O T

7. (a) AUB (b) A'NB (©) (AUBY @Xny
page 247 Exercise 4
1. (a) 10—x by 13—x (dy 5 2.9 3. 14 4. 3
5. 36 6.3 7. 11 8.5 9. 28 10. x =6; 26
11. 34 12. (a) 12 (b) £ 13. x=10; 30 14, 2
15. (a) All good footballers are Scottish men. (b) No good footballers are Scottish men.
(c) There are some good footballers who are Scottish men.
16. (a) The football players are all boys. (b) The hockey players are all girls.
(c) There are some people who play both football and hockey. _
(d) There are no boys who play hockey. (€ BNhF=@& fy HUF=¢
17. ) SNT=¢ (b FCT (©) SNF# @&

(d) All living creatures are either spiders, animals that fly or animals which taste nice.
{¢) Animals which taste nice are all spiders.
18. (a) All tigers who believe in fairies also believe in Eskimos.
(b) All tigers who believe in fairies or Eskimos are in hospital.
(c) There are no tigers in hospital who believe in Eskimos.
(dHCT (e TNX#JI
19. (a) There are no good bridge players called Peter.
(b) All school teachers are either called Peter, are good bridge players or are women.
(c) There are some women teachers called Peter.

dWnB=g (&) BC(WnNnP)
page 251 Exercise 5
1. d 2. 2¢ 3. 3¢ 4, 3d 5. 5d
6. 3c 7. —2d 8. —2¢ 9. -3¢ 10, —c¢
11. c+d 12. e+ 2d 13. 2¢+d 14, 3c+d 15, 2¢+2d
16. 2¢--3d 17. 2¢—d 18, 3c—d 19. —c+2d 20, —c+3d
21. —c+d 22, —¢—2d 23. —2c—2d 24. —3c—6d 25. —2¢+3d
— —_— —_— —_—
26. ¢+ 6d 27. Q1 28. QU 29, QH 30. QB
—_— —_— —_— —_— —_—
31. QF 32 QJ 33, QZ 34, QL 35 QE
— JR— —
36. QX 37. QW 38. QK :
39. (a) —a (byb—a (c) —b (dya+b
40. (a) a+b (bya—2b () —a+b (dy —a—b
41. (a) —a—b (by3a—"b (c) 2a—b (dy —2a+bd
42. (a) a—2b (bya—b>b (c) 2a (dy —2a+3b
43, (a) —3a+2b (b) 3a—b {c) 4a—b (d) —4a+Db

44. (a) 2a—c¢ (b) 2a—c {c) 3a (dya+b+e (e —3a-b



45. (a) b—c (b) 2b + 2¢
46. (a) a+c¢ (b)) —a+ec
page 253 Exercise 6
1. (a) a (b) —a+b
(fy —a+b (g)a+b
2. (a)a (b) —a+b
(f) —a+3b (g) a+3b
3. (a) 2a (b) —a+b
(f) —3a+b (2 2a+h
4. (a) 4a (b} —a+b
(f) —a+3b (g) +a+3b
5. (a) 5a (Byb—a
(fyb—4a (g) 2a+b
6. (2) 4a (b)b—a
(f) 3b—2a (g) Ya+3b
7. $s— 4t 8. 1a+2b
1. (a) b—a (byb—a
(f) 2b —3a '
12.(a) y—z byiy-—1z
() 3x+3y+32
page 257 Exercise 7
1. 2,
g ),
™, f
N
6. 7.
//
P
o
¥4

3a

(c) a+2b+2¢
(c)a+db+c

(c) 2b

(h) b

(c) 3b

() b
() 2b

(h) Ta+b
(c) 4b

() —Lla+%p .

© 3b
(hya+b

() 3b
(hyLa+3b
9.a+c¢c—b
{c) 2b—2a

() Ty +3z

&\

[T

1]

(d) —a—b
(db—c

{d) —2a
) —b-+2a
(d) —2a

() —b+2a
(d) —3a

i) —b+3a
) —3a
@ fa-b
(d) —6a

(@) 6a—b
(d) —5a

() 5a—b
10. 2m + 2n
(d) b—2a

(@ —x+3y+3z (&) —3+3y+

5d

Answers

(el c—a—b>b
(e) —a+2c

(e) —2a+2b
(i) —2b+a
(e} —2a43b
(jy —3b+a
() —3a+2b
(j) —2b+a
() —2a-+4b
(j) a—4b
(e) b —6a
() a—3b
() 3b— 5a
(J) a—-3b

(¢) b—2a

423

gz
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10.

s () ()

2

—

() 2 (S
G (

29,

h -]

37.
38.

39.

(a) true

(a)

) 23.
3)31

R =~

(b) true

11.

/
A

S
=

2) =

(b) I and s; n and r; p and t; m and q

(c) true

LT

A

y
v

40. (a)

£ b

©

-2

12

12.

i

(;‘)5

) = (::) s (3) <

(d) true
(b)

(e) false

S
A

\

(B

(d)

(f) false



page 258 Exercise 8

1.

5.

=

~

Answers 425

3l
© (31);M(3-%, 7)
2
5L
© (*3)imst, -4
® O

: (
8. ( LY or (_1) 9, (0) or 0)
—2 2 2 )
10. (2} q—p (b) g+2p (© pta
1 -1 3 -3
@ (—3) ® ( 3) © (1) @ (_1)
page 260 Exercise 9
1.5 2. /17 313 4. 3 5 5
6. /45 7. /74 8. /208 9. 10 10. /89
11 (a) /320 (b no 12. () V148 (b) no
13. /29 14. /26 15. /10
16. (a) 5 (b) n = +4 17. (@) 13 (b) m = +13
18. (2) 5 ®) p=0 19. (a) 9 ®) 6 © 5
20. () 30 ®) 5 © /50 (d) 4
page 262  Exercise 10
1. (a) 2a; 3b (b) -b+a (¢) —3b+2a (d) 4a — 3b
(€) 4a — 6b (f) EC = 2ED
2. (a) 2b; 3a (b) —a+b (c) —3a+2b (d) —5a+6b
(&) —La+6b () XC = 3X¥Y
3.(a) -b+a; —3b+3a (b) -2b+3 (c) —1a;, —2b+2a
4.(a) —a+h; —2a+2b (b)Lla —-a+2b © —Lia+2b (d)ﬁ_sm_ﬁ
5.(2) bta —3ath (b) —2a+Lb © (k—3)a+E—bb @) k=3
6. (a) —a+b (b) —ta+1b © a+(m—1b D m=4%
7. (@) —c+d (b) —1c+1d () $c+4id (dye+@—1)d
(e n=%
8 (@ —a+b —ta+ib la+ib ®1a+ib (©) —%a+1b
{d) —a+1b () m=3
9. (a) —a—|—b ®) b () —a+ec (d) —ta+1e
(e} ta+ic (f) —+b+la+ e (g a+c=h
10. (@) —b+a (b) ma+ (1 —m)b (c) 4a+2b Dnrn=%t,m=3%
11. (@) —c+d; —Le+1d; 3c+4d (b)—c+1d
© (1—h)c+§d (@) (1 - Fe + —d k; c+4dh 2 k=1
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page 265 Exercise 11

1.
2

10.

11.

12

13.

14.

15.

16.
17.
18.
19.
20.
21.
22,

23.
24,
25,

26.

@) 5, 10, 1 (b) 21, 101, —29

xh»—-)—> Sx+4

.x—>—>—>3(x—4)
.x—>—>—> square |[—(2x +7)*
.x—)—)—)H'—% Sx;‘9

. X —> — | subtract from 4 —>—> 4 —53x
. X — | square —>—>—>2x2+1

. X — | square —>—>—>—)3%2+5
. x—>—>—> square root [— +/(4x — 5)

x —| square —> —| square root |— —> 4/(x* +10)

X — — i subtract from 7 | — | square | = (7 — 3x)?

x—»-—>——> square |— —>—r 4(3x+1)2+5

2

x —| square [— | subtract from 5 | —=5—x

x —| square |— —> square root. —> — —>—> 10y (x24_|_ D+6
2
x —| cube |— —> —> square |— | subtract 6 | — (§£~+ 1) —6

(@ —9, 11, & () 08, 2.7, & (© 4,12, 36

(a) 0 ' b 6 © 12

(2) 10 (b) L © 2

(a) 6,24, 6 (b) 0, /2, /6 () —6,6,93

(a) 3 (b) +3 (© +2 @) +6
(a) 10, 21 (b) 111, 411, 990, 112

(@) 7 (b) 10 © 5 (d) 14
(€) 7 ) 7

@) 3 (b) 6 © 8 @) 10
@) 11 (b) 17 © 7

() s (b) 17 © 14 @) 3

a=3,b=5 27.a=2b=-5 28. a=7b=1

!



page 268 Exercise 12

1. (a) x —~4{x-+5)
(&) x—x*+5
2. (a) —-2:5
3 (a) x—2(x—3)
(e) x—(2x)* =3
4. (a) 2
(e) 1
5. (a) -3
6. () x—23x-1+1
(e) x> 2Bx—1y+1

(b) x—4x+5
() x —4(x*+5)
(b) £/3

b)) x—2x-3
(f) x> (2x—3)°
(b) 11

(f) 64

(b) 2

(b) x = 32x+1)—1
(f) x—32x*+1)—1

() x— (4x)*
(&) x — [46c + 5)

©) x—=x*-3
c) 6

(© 13
(©) x—2x*+1

Answers 427

(d) x — 4x?

(d) x — 2x)
@2

d 5
(d) x— Bx—1)°

7. () 11 (b) 9 © 11 (d) 14
() 81 ) —1
8. (a) 2 (b)Y 0,2 {c) £/2
9.xr—>x-§2 10. 3 T2 11 xm 22 12, x 1 221
13.xH4?x+1 14. x o 222 15. x o X2 16. x> X273
17.x|—>3x_512 18. x 10 — 3x 19.x|—>w 20, x s 22230
21. x —20x — 164 1 1
22. (a) vx (b)log () x! (d) x? {e) — (f) tan (g — () +/ (i) cos
x x
() logorin (k) tan () x! (m) cos (n) sin (o) cos (p) 1 {q) x! (r) log
X
page 270 Revision exercise 84
LG {5 {3567 © {24678 @ {248 @ {1,23458 232
3. @ g O ¢ © e

4, (a) (AUBYNnC () (AuBNC
5@ @®SCT (i) SNM # @
6. (2) 4 (b) 11 © 17
8. (2) 5 (b) /68 © V4

-1 4 6
10. (a) ( 4) (b) (4) (©) (_4)
11. (a) a—c¢ (byta+e (c) Ja—+%
12.m=3,r=2
14. (@) =5 (b) 0 © -3
15. £ ;xH(xT““);h—l xm5x+2  (a)3

7.8 r—p
9. n=2 m=—15

@ ()

I@Q
R

(b) There are no women on the train over 25 years old.
(b) P — 3P

©) 4r+1ip

Le CA is parallel to NM and CA = 2NM.

s 0(3) o) o)
(@) 8 x> dx—9

®) 51 16. (a) 3 ) 0,5




428  Answers

page 271  Examination exercise 8B

I.(a) 5 (b) {3,4,5 2. (a) squares  (b)+(c) ¢ o

3. (a) {3} ®) {2,3,5.6,7,9 () (4,8, 10} R@[DH

@ (}) ® (3) © VT3

5. (2) Q) La (i) b—a (i) 3b—a) (v) 3b—2La (v) 3b—2a ® O 3Ib ) 3:2
6. (a) 34 (b) 8 © X1

T@08 (-2 ©E 2 (©) 25x> +20x— 12 (d) 742 or —2-42

8. (@) & © % 9, (:f'])

9 Matrices and Transformations

page 275  Exercise 1

2 4 16 -1 ~4 2
1. (4 2) 2 (7 10 6) 3 4‘( 0 o)
0 -3
5. (8 10) 6. (91 7.l 1 o g. (42
3 —6 7 6
—g -5
—‘1 9 1
9, — 10. (g g) m -2 -1 12. (i _i?)
25 10 2
-1 n 15 20 5 —10 3 14
13.( ; 7) 14, (_4 _9) 15. (2 7) 16. (_2 9)
12 5 41 3 —27
1. (13) 18, (13) 1. (_32 m13) 2 (23 _2)
16 20
21. (22 ”_2;) 2. — 23. — 4. 4 s
1215
30 40 7 1215
25, (_8 _18) 26. (36) 27. ( " 5) 28. (17)
~18 14 -6 1 -6 ~107 -84
29'( 26 26 8) 30 (13 13) 31'( 252 61) 2. —
9 13 -17 1501
3. 3 -4 5| 34 (_;?) 3.0 3 11 0] 36 (_gg _1:)“1])
0 -7 14 2 -20 7
37.x=6,y=3,z=0 B.x=4,y=5z=T7T,w=-5v=0
39, a=4,b=13,c=23,d=2 0. x=1y=4
. m=35,n=-1 2. p=3,qg=-1
B.x=1,y=2,z=—-1l,w==-2 4, y=2,z=—-1,x=1,w= -2
45, g =-3,e=4, k=2 46, m=3,n=5p=3,¢9=
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Answars

(b)g=9

(1 7%) =

48. k==+1
50, (a) n=73

(b) m = 8

/

2

page 277 Exercise 2

47. x =22
49, (a) &

2 2
2

(

10. No inverse
15. —1 (

—ley

—em

<

n

2
-1

(

Lala]

)

-1
2

)

—4
2
-3
4

2
2

(b) 14

2
-1

)
)

1 0
57
3

3 2

27. (a) 42

) il

) =

2

4 3
-1

0

—2

26. x

)

0
-2

-1

-2
Df

AN
.

AJ

25. 4, 1; 11

Cf
B’

page 279  Exercise 3

;A(

M

M,

S N T

M,
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page 280 Exercise 4

1. () (i) (-6, 8) (i) (6, —4) (i) (8, 6)

2. (c) (i) (8, 8) (i) (8, —6) (iii) (-8, 6)

3. (c) () (3, —1) (ii) (4, 2) @y (-1, 1)

4 B y=1 i) y==x (i) y=—x iv) y=2
5 () (1, 1), (-3, -1, (-3, -3)

6. (f) (8, —2), (6, —6), (6, —6)

page 282 Exercise 5

1. 2. 3. 4,
0
[e) o]
T o]
5. A B! , 6.
P A D’
i
\\
&
B C F
0 E' F
90° clockwise D E 0
90° clockwise
7. Y 8. L
X
N\
VA Z \Y
0] N N’
X A
¥ 4 M’
L M
180° 0
90° clockwise

page 283 Exercise 6
1. (@) A'(3, —1)B'(6, —1)C'(6, —3) (b) D'(3, —=3)E'(3, —6) F'(1, —6)
© P(-7. -9 Q(-5, ~49R(-5, -1
2(0)® @& -1,G -1, -3 @) (-1, -4, (-1, -7, (3 -7
(i) (-4, 1), (-7, 1D, (-7, 3)
3 () (2,1, (-2, -D,(, -2
4. (¢) (=5,2), (-5,6),(-3,5)
5. (b) (i) 90° anticlockwise, centre (0, 0) (i) 180°, centre (2, 1)
(iii) 90° clockwise, centre (2, 0) (iv) 180°, centre (34, 2%)
(v} 90° anticlockwise, centre (6, 1) (vi) 90° clockwise, centre (1, 3)

6. () () 180°, centre (3, 1) (i) 90° anticlockwise, centre (—2, 4)




Answers 431
page 285  Exercise 7
7 0 9 -10
L@ (}) ® (_5) © (1) @ (7%
-1 10 -9 —10
® () o ('9) ® () ® (™)
2. (5,2) 3.{506) 4. (8, —95) 5. (0, 6) 6. (4, -7 7. (-3, 4)
8. (-3, -5 9. (-1,-8) 10. (52 11. (-2, 1)
page 287 Exercise 8
1. 2 3. o
4 N
0 N Pl
O
\7
4. 5 6.
Q "‘\\
[~ T
Q
03
7. (4, 8), (8, 4), (10, 10) 8.3.6,(71,2,0,8 9. (1,15, (10,4, &7
10. (1, 4), (7, 8), (11, 2) 1. 2, 1), +3 12. (11, 9), L
13. (5, 4), -2 14. (6, 6}, —1 15. (3, 1), (63, 1), (£, 5)
16. (3,4),(3,3),(53) 17. 3.0, (0,7, 3. 3 18. (10, 7), (6, 7), (6, 5)
19' (6! 5): (3 %7 5): (3 %: 3)
page 288 Exercise 9
1. (a) (i) Rotation 90° clockwise, centre (0, —2) (iiy Reflectionin y =x
(iii) Translation (3) (iv) Enlargement, scale factor 2, centre (-5, 5)
(v) Translation (:g) (vi) Reflection in y = x
2. (a) Rotation 90°clockwise, centre (4, —2) (b) Translation (g)

{c) Reflection in y = x
(d) Enlargement, scale factor %, centre (7, —7) {e) Rotation 90° anticlockwise, centre (—8, 0)
(f) Enlargement, scale factor 2, centre (—1, —9) (g) Rotation 90° anticlockwise, centre (7, 3)
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3. (a) Enlargement, scale factor 14, centre (1, —4) (b) Rotation 90° clockwise, centre (0, —4)
(¢) Reflection in y = —x (d) Translation (1 (1])
(e) Enlargement, scale factor &, centre (—3, 8)  (f) Rotation 90° anticlockwise, centre (3 6%)

(g) Enlargement, scale factor 3, centre (-2, 5)

page 290 Exercise 10

1. (2, -3) 2. (5 -1) 3.6, 4 4. (4, —6) 5. (0, 0)

6. (-6, 4) 7. (3, -2) 8. (3,2 9. (2,3 10. (0, O)
11. (-3,2) 12. (-3, -2) 13. (-3, -2) 14. (-6, —4) 15. (6, 0)
16. (-2, 3) 17. (0, 4) 18. (6, 8) 19. (3, 2) 20. (0, 0)
page 291  Exercise 11

1. (@) (-4, 4) () (2, -2) (c) (0, 0) (d) (0, 4) (e) (0, 0)

2. (a) (-2,5) (b) (-4, 0) () 2, -2 @ 1, -1)

3. (a) reflection in y-axis (b) rotation 180°, centre (—2, 2)

() rotation 90° clockwise, centre (2, 2) _a
4. (a) rotation 90° anticlockwise, centre (0, 0) (b) translation ( 5)

(c) rotation 90° anticlockwise, centre (2, —4)
(d) rotation 90° anticlockwise, centre (—, 33)

5. (a) rotation 90° anticlockwise, centre (2, 2) (b) enlargement, scale factor 4, centre (8, 6)
{c) rotation 90° clockwise, centre (—1, —31)

6. A : reflection in x = 2

B':B 6
C!': translation (_2)
DD
E7:E

1 . —4
F~ : translation (_3)
G~! : 90° rotation anticlockwise, centre (0, 0)
H™': enlargement, scale factor 2, centre (0, 0)

7. (a) (4, 0) (b) (=6, —1) © (-2, -2) @ @2 -2 (¢) (6,2)
8. (a) (1, —6) (b) 4, -2) © 27 (d) 4, —6) @ 2 -4
9. (& (-1, -2 () (8, 2) (c) (4, —6) @ 0, -3)

10. (b) rotation, 180°, centre (4, 0) (c) translation (i"i)

page 293 Exercise 12

1. (a) (_25 2): (_2= 6) (_45 6) (b) (_2= 2), (H6! 2), (_6= 4) (C) (25 _2)5 (6: _2): (6’ _4)
(d) (2,2),2,6),46) © (1,161,332

2. (a) enlargement: scale factor 2, centre (0, 0) (b) enlargement: scale factor — 1, centre (0, 0)
{(¢) reflection in y = —x (d) enlargement: scale factor —2, centre (0, 0)

3. A:reflection in x-axis B:reflection in y-axis C:reflectionin y =x
D:rotation, —90°, centre (0, 0) E:reflection in y = —x F :rotation, 180°, centre (0, 0)
G : rotation, +90°, centre (0, 0) I :identity (no change)

4, (b) ratioc=4:1

5. rotation 45° anticlockwise, centre (0, 0); enlargement scale factor /2 (1-41)



Answers

6. rotation 26-6° clockwise; enlargement scale factor /5 (2:24)

7. (d) rotation 90° clockwise, centre (0, 0)
8. y=2x
10. (c) OB = /20, OB’ = 3,/20

ww(® ) ()
05  —0-866 —0-866
© (0-866 05 ) (f)( 0-5
12. (a) +90° (b) +36:9°

page 295  Exercise 13
1. (a) reflectionin y =x—1
(c) rotation --90° centre (2, —2)

. © (_‘1’ ‘(1)) (d) BA = A then B

o (i)
. (a) (14, 3)

. (@) (-2,2)
.(@x=2

2

-s1& U A

© (g)“’)
0 (53)()(3) of
o (3 1)6)0) o

page 298  Exercise 14

. rotation: +-90°, centre (0, 0)
. reflection in y = —x
. enlargement: scale factor 2, centre (0, 0)

. enlargement: scale factor —2, centre (0, 0)
0 -1 0 1
G ()
30
0 3
01
17. (Hl 0)

page 299  Exercise 15
1. x = 0 (y-axis)
3. (a) stretch: parallel to x-axis, scale factor 3
(c) shear: y-axis invariant
4, stretch: parallel to x-axis, scale factor 2

oo

+

o e Y I

13.

(d) 369°

05 Y oy (0707
—0-866 } ¥ \ 0707

9 y=3x
(e) rotation 36-9°; enlargement scale factor 3

0-866 —0-5
© (0,5

0 1
0-866) @ (—1 o)
~0707 06 —0-8
0-707) ®) (0-8 - 0-6)

(©) —60° ) —53.1°

(b) reflectionin y=1
(d) enlargement, scale factor 3, centre (2, —1)

0 2

©4( 3)

© h=1k=-2

3. () (2 2) (d) BA= A then B

oo

)G+

+
|

2. reflection in y-axis

4. reflection in y = x

6. enlargement: scale factor %, centre (0, 0)
8. enlargement: scale factor —%, centre (0, 0)

-1 0 -1 0
w () ()
-2 0 1 0
5 (20 e () )

2.y=0

(b) shear: x-axis invariant
(d) stretch: parallel to y-axis, scale factor 2
5. stretch: parallel to x-axis, scale factor 3

433



434 Answers

6. stretch: parallel to y-axis, scale factor 2
7. shear: x-axis invariant
10. stretch: parallel to y-axis, scale factor 3
12 y=—x

page 300 Revision exercise 94

o (81) o)
v (2 1) o2

1
1
3

3. () (14); (‘g ‘}g)

.{a) a==14 (b) a=+43
. (a) A'(=3, -1} B'(1, —=1) C'(-3, -7)
(c) A'(1, DB'(2, ) C'(Q, -1

(e) A'(=2,2)B'(—6,2) C'(-2, 8)
(a) reflection in y-axis
(d) reflection in y = —x

A=t |

10.

(b) reflection in y = x
(e) rotation, 180°, centre (0, 0)

7. stretch: parallel to x-axis, scale factor 14

9. stretch: parallel to x-axis, scale factor —2
11, stretch: parallel to x-axis, scale factor 4
13, y=—x

141 -3 13 1 3
(1) @) ()
© (5 73)
®x=(} ) (3 1)
6. h=14,k=—4

8. ()4 - M®®I © (=32
(b) A'(2, —2) B'(6, —2) C'(2, —8)

(d) A'4, 2) B'(3,2) C'(4, 3)

(c) rotation, —90°, centre (0, 0)
(f} rotation, —90°, centre (0, 0)

11. {(a) reflection in x =% (b) reflection in y = —x (f') rotation, 180°, centre (1,1)

12, @) (-1,-3) (B (-13) {c) (6,2) d) (-3, 1) (e (-2, 6) (f) (0, 2)

13. (a) (-1, 2) (b) (1, —2) {¢) (10, =2) (d) 6, -2) (e) (—10,2) () (12, 2)

14. (a) (-2, 5) (b) (—4, =3) (c) rotation, +90°, centre (0, 0)
15. (a) rotation, +90°, centre (0, 0) (b) reflection in x-axis {c) rotation, 180°, centre (0, 0)

16.

(d) rotation, —90°, centre (0, 0) (e} reflection in y = —x
(a) reflection in y = x (b) reflection in y-axis
(c) enlargement, scale factor 3, centre (0, 0)

ot ) w( %) @l

18. (a) enlargement, scale factor 2, centre (0, 0); translation
(b) A1, —4) © G, -1 @ (1, 3)

sw(t) (3l 62

AB = rotation — 90°, centre (0, 0)
AB = rotation + 90°, centre (0, 0)

o (* )

page 303 Examination exercise 9B

1. (a) (i) translation by (_g) (ii) reflection in y = x (iii) rotation of +90° about origin

2.

(b ((1) _é) (c) reflection in y-axis

i1 (@ G AC  (b) 5 (c)%(g :g)

@ (7

(&) y=x-3

!



Answers

. (b) (iii) rotation of +90°, about centre (1, 2)

(¢) (ii) stretch, parallel to y-axis, scale factor = —2

. (b) Bat {4, 2), (6, 6) and (8, 6)

(¢) Cat(—1,2),(3, 3)and (-3, 4)

{(d) D at (—4, 2), (-5, 3) and (-6, 3)

() Eat (0, —-3), (1, —1) and 2, —1)

(fy @) Fat(l,2),(3,3and (3,4 (ii) reflectionin y=1x

{g) (i) reflection in y-axis (i) (_(1] ?)

5. (b) (i) wvertices are (2, 6), (2, 8), (6, 16) (i) 4cm? (c) (D (_; (1)) i T
{b) (iii) vertical shear, factor 2, points on y-axis invariant

6. (a) (i) reflection in y-axis (ii) translation (_f) (iii) rotation of 180° about origin

by A, B (i) E,D (c) (i) rotation of 4+90°, about origin @) E, F

©o4(; ;) @on

.<a>(jg X 3) (b)%(_§ “5‘) 8. (b) (i) ((‘) 2)

(@) @ F (_i) @ D x=1 (i) E@ -1 (v Csk3 (v) A Shear

(b) QP (11 —17), RS (12)

10 Statistics and Probability

435

page 309 Exercise 1

U B

7.
11.
13.
14.

. (a) Squash (b) 160 (c) 10

. (a) $3000 (b) 34000 {c) $6000 {d) $11000
. red 50°; green 70°; blue 110°; yellow 40°; pink 90°

. egps 270°; milk 12°; butter 23-4°; cheese 54°; salt/pepper 0-6°

. (a) A60° B100°;, C6a0°; D 140° EO°

(b) A 50° B75°% C170°% D40°; E25°

{c) A48.5° B762°% C62-3%, D 96-9° E76-2°

18°, 54°, 54°, 234° 8. 80°, 120°, 160° 9, x=8 10. 100

(a) 22.5% (b) x =45°% y=114° 12. (a) 144° (b) posters 5%, cinema 1%
Area of second apple looks much more than twice area of first.

Vertical axis starts at 130.

page 312 Exercise 2

Frequency densities for histograms are given here.

1.
3.
3.
7.

1, 1-4, 03 2.1,086,1.2,1.7, 1-3, 0:25
05,14,2,1,02 4. 1.8,92,7, 1.3, 08
0-55, 1-8, 0-7, 0-25 6. 1-6, 3-4,2.8,0-73

8, 11,6,4,1,05
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page 316 Exercise 3

1. (a) mean = 6; median = 5; mode =4.
(c) mean = 6-5; median=8; mode=29.
2. (a) mean = 7-82; median =8; mode=28.
(c) mean =2-1; median = 2.5; mode =4.
3. 78 kg 4, 352 cm
6. (a) 204 m (b) 128 m {c) 1-66 m
9. mean = 17, median = 3. The median is more representative.
10. the median.
11. many answers {e.g. 4, 4, 6, 10, 11)
12, 3.38
13. 3475
14. (a) mean = 3.025; median =3; mode = 3.
(c¢) mean = 3-38; median =4; mode = 4.
15, (a) 5-17 (b) 5
16. (i) 9 (i) 9 (iify 15
18. 12 19, 3%
page 322 Exercise 4
2. (a) strong positive correlation
(¢} weak negative correlation
3. 11
5. no correlation
7. (b} 33 m.p.g. (¢) 63 mp.h.
page 325 Exercise 5
1. (a) 47 (b) 30, 63 (c) 33
2. (a) 32 (b) 26, 43 (c) 17
3. (a) 20kg (b) 10-5kg
5. (a) 71s {b) 20s
7. (a) 365g (b) 20g (c) 25
8. (a) 26 (b} 252 {c) 26-1
page 329 Exercise 6
L () & ) 4 © 4
2. (a) ¢ (by +
3@ M2 M2 OGOF @3
4. (a) by & () 0
5 () ¢ (b) 3 (©) %
6. (@) & (b) % © 2
7. (@) 3 (b) » ©) w
8. (&) & (b) % © %
9. (a) 1 (b) 5% () 3
10. (a) 1 (b) 0 {c) 1
1. () ¢ (b) 1§ OXH
12. 335 13, 2

(b) mean =
(d) mean =
(b) mean =
(d) mean =

7. 55 kg

(b) mean =

9; median = 7; mode =7.
3-5;  median = 3.5; mode =4.
5; median =4; mode =4,

median =4;  mode = 1.

5.2 (b9
8. 12

13.
182

17.75; median = 17; mode = 17.

170 S ()10 i) 10

20. 4.68

21. (a) 68-25

(b) no correlation

4.9
6.

{c) about 26 (d) about 46

(d) 37 (@) 23

(d) 30 (e) 84
4. (a) 80-5cm (b) 22cm
6. (2) 45 (b) 14
(@4
(d) 3¢
@ %
d %
d %
(d+ (e} +; most likely total = 7.
@) (€) %
d 0
(d

14. =, 3

12



15. (a) o
16. (a) oL

page 332 Exercise 7

1 (@) 4 OF
3. () 1 b)
I OE b) s
6. (2) 3 ) %

page 333 Exercise 8
L@ O

(@) 3

(@) 15

. (a) g

(@) §

(@) &

. (a) 6

10. (a) 614

- B T RN

11. (@) & x5 x5 (=p)

Answers

(¢) = head, tail and total of 7.

() + (d) 35
©) 7 2. (a) &
4. (a) sk
(©) 55w (d) 35
OF;

2@ g

®) & © %
(b} ¢ © %
(b) 1 © %
() 5 €} 35
b) &

(b) 4

) Z © &

) 5 ) %

®) &
(b) %
(€} =5

[#3]

@5 b
@
@ %
(d) 216
Ok

(d) Z; Sum =1

© (20 ig 1§) % 6 @) 55 x5 X g X
1 523 9*
12. (2) ——— 2= 2
@) 10000 ® To000 © 107
-1 2xy yo-1
13. (2) by — <& 9 ()
x+y ®) x+»E+y-1 (x+»x+y-1 (x+y)(x+y—1)
14. (a) ¢ (b) 3% © =% @ % © o5
15. & 16. - 17. () 5 (b) &
18. (2) 4 (b) 3 (©) & GVE © % €) 55
19. (2) 5% b % © & 5 (e) 300 :
2. (2) 10%x 9 ®) 990 x 989 © 2 x 10 x 990
1000 x 999 1000 x 999 1000 x 999

21. (@) 3 (b) 55 © %
22. (a) 000781  (b) 0-511 23. (a) & (b) A (c) 25
page 337 Revision exercise 104

1. 162° 2. 41.7% 3. 54°

4. (a) 84 (b) 19-2 5. (a) 34 (b) 3 © 3

6. (a) 545 (b) 5 (©) 5 7. 1:552m 8.3

9.1 10. () 5 (b) £ 1. % 12. &
13. (a) 5 (b) % © 3

437




438 Answers

14. (a) —* (b)( x )2; X x(x—1)

x+5 x+5) 7 x+5 x+5x-+4
15, & 16. (a) & (b) 5 17. (a) & (b 1
1
18. 3 19. (a) & ® & (© 0 20, 20

page 339  Examination exercise 10B
1. (a) 105° (b) 2 (c) 810 2.6 3.6,7,8,9
4. (a) $36-25 by p=12,g=24,r=35 (@) ) = %37 (ii) =~ $45, 328, $17
5. (a) blocks with widths of 4, 2, 2, 2 and 6 cm with heights 2.5, 7, 11.3, 9.2 and 2-5 cm respectively.
(b) =~ 118¢ (c) 70%

6. (a) & ©@O2 @i @ @ 0
7.@ 0% @5 G E (A6 & G
8. (b) () 016 (i) 0992 (iii) 0-00128 (©) (0-2)"

9. (@) () 100< M<15 (i) 189kg (i) 36°

11 Investigations, Practical Problems, Puzzles

page 343 11.1 Investigations

Note: Tt must be emphasised that the process of obtaining reliable results is far more important than
these few results. It is not suggested that ‘obtaining a formula’ is the only aim of these coursework
tasks. The results are given here for some of the investigations merely as a check for teachers or
students working on their own.

It is not possible to summarise the enormous number of variations which students might think of for

themselves. Obviously some original thoughts will be productive while many others will soon *dry up’.

1. With the numbers written in ¢ columns, the difference for a (n x ) square is (n — 1)* x c.
8. (a) For » blacks and n whites, number of moves = @ .

(b) For # blacks and # whites, number of moves = mn+2) )

(¢) For n of each colour, number of moves =2 n(n + 1).

9. 4 x 4:There are 30 squares (i.e. 16 +9+4+ 1)
8 x 8:There are 204 squares (64 +49 +364+25+164+9+4+ 1)
n x 1 : Number of squares = 12+ 22+ 3%+ ...+ #*

= %(n “)@n+1)
This could be found using method of differences or from the standard result for 37 .

14. For n x # x 1 : 3 green faces = 8
2 green faces = 12{n — 2)
1 green face = 6(n — 2)°
0 green face = (n — 2)°



18.

20.

21.

22,

24,

26.

27.

28.

Answers

For a square card, corner cut out = £ (size of card).

For a rectangle a x 2qg, corner cut out &= _a
4.732

For diagram number », number of squares = 2n* — 2n 4+ 1.

(2) Another Fibonacci sequence.

(b) Terms are alternate terms of original sequence.

(c) Ratio tends towards 1.618 (to 4 s.f.), the ‘Golden Ratio’

(d) (first x fourth) = (second x third) + 1

(e) (first x third)+ 1 = (second)z, alternating + and —

(f) sum of 10 terms = 11 x seventh term.

(¢) Forsixterms abcdef let x=ex f—(a® + b + > +d* + &%)

x first
difference

first six 0 1
second six 1 1
third six 2 4
fourth six 6 9
fifth six 15 25
sixth six 40 64
seventh six 104 169
eighth six 279

The numbers in the first difference column are the squares of the terms in the original
Fibonacci sequence.

nrp—1 .

For n names, maximum possible number of interchanges = 5

Consider three cases of rectangles m x »
(a) m and » have no common factor. Number of squares =m +n — 1.
e.g. 3 x 7, number=34+7-1=9
(b) nis a multiple of m. Number of squares = » e.g. 3 x 12, number = 12
(¢) m and » share a common factor a
somxn=a(m +n)
number of squares = a(m’ +n' — 1)
e.g. 640 x 250 = 10(64 x 25), number of squares = 10(64 + 25 — 1} = 880.

For smallest surface area, height of cylinder = 2 x radius.

(a) square root twice, ‘multiply by x” gives cube root of x.

(b) square root three times, ‘multiply by x’ gives seventh root of x.
(c) square root twice, ‘divide by x’ gives 1/(:/x)

(d) square root twice, ‘multiply by x* gives (/x)*

Pick’s theorem: A =i+4p—1

439
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12 Revision tests

page 366 Test 1

1.C 2. D 3.D 4, B 5 A

6. C 7. A 8. C 9.C 10. B
11. C 12, A 13. D 14, C 15. C
16. D 17. A 18. C 19. B 20. D
21. A 22, C 23. B 24. B 25.C
page 369 Test 2

1.B 2.C 3.A 4. B 5D
6. C 7. A 8. D 9. B 10. C
11. B 12. D 13. A 14. D 15. C
16. D 17. B 18. A 19. B 20. B
21. C 22. D "23. A 24. A 25. B
page 371 Test 3

1. D 2. D 3. D 4. B 5. A

6. C 7. A 8.D 9.D 10. B
1. C 12. D 13. D 14. B 15. A
16. B 17. C 18. A 19. D 20. D
21. C 22. A 23. B 24. B 25. D
page 374 Test 4

1.B 2. B 3.A 4. C 5 D

6. A 7. B 8. C 9.D 10. B
11. C 12. A 13. B 14. B 15. D
16. A 17. C 18. B 19. B 20. D
21. A 22, C 23. C 24. C 25 A
Specimen Paper 2
page 378

1. % 2. 265 min 3.x<é6

4. (a) 1x 100=121% (b) 14(-)% 5. 14x107 6. 15 7. $400

8. (a) 0-45, 0-444 444 444, 0-445945945 (b) 2

9. (a) -3 (b) =7 10. (a) 4-25m, 3-75m (b) 11.7m?, 8-44m?
11. x=4,y= -1 12. 4000

13. (a) (1) 090° (i) 224° (b) 1760km 14. (a) (i) 54 (i} 57 (b) C=8N+1
15. (a) Diagram (i) (b) Diagram (ii) 4:1; Diagram (iii) 8:1

16. (a) A triangle with vertices (2, —2), (—4, —4) and (—4, —8) (b) 12 square units

17. @) xy=k or y= k (b} y increases by 25%

x
18.(a)xH1‘2]3|4|5

P H? ’ 5!5 ‘5-5‘6-2



Answers

SO0

1 2 3 4 35 6

19. (a) (mf) (b) C has vertices (-2, 5), (=2, 7) and (4, 7)

(c) Rotation 90° clockwise about the point (0, 0)
20, () XY =XW=5cm, YZ=WZ =104cm (b) [YZW =33.4°

21. (b) 9-60cm (c) 24-0cm®
22. (b) (i) 2800000000 or 2-8 thousand million (i) 28 x 10°
(c) approximately 20 million per year (d) approximately 7 thousand million

23. =138 b=71° c=64

Specimen Paper 4

411

page 383
1. (@) () 36 (i) —8 (b) 41 ©) +5, -5
(@) 9 (@ p=/12

e

2. (@ () 2x (i) EC=ED+DC (i) AB=2y—2zCA=2z—x
(b)y x+y+z
(© x+y+z=0
(d) BE =2y — x —z = 2y -+ y (using (c)) = 3y
BE and CD are parallel.
3. (@ () 942cm® (i) 104cm’
(b) 268 g
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4.

(@) () & () & (v 11
. (2) 6-10hours by () I0<N<12 (i) Sh20m

Answers

(a) J"ll:,:. ek

IR

wY

18
(b) y=12x
(© (15,0

(@ @) l44em (i) 24-8cm’ (b) (i) 31-6° (i) 17-9°
. (@) 10x — 30 b) Gx—8)(2x—7)

(d @ x+5x-7 () x=—-3or7
(e) length 13cm, width 7cm

(by () 0-42 (i) 0-16 (i) 0-34

(d)

~
T

Frequency density

0 2I, 4 6 8 10 12

Hours of sunshine



9, (a) | Selling price | Number sold | Sales revenue (§)
60 6000 360000
70 5500 385000
80 5000 400000
90 4500 405000
100 4000 400000
110 3500 385000
120 3000 360000

(© () $90 (i) 4500
10. (a) 76, 123, 199

) @ (f:) © @ (‘]’j

1
1

) o)

Answers 443





